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PREFACE 


The problem of the oKgin of the humari ratjc h one that has been 
awaiting a solution for thousands of years. Religion had shed a false 
light on It and it remained a mystery until the last century when 
biological knowledge had become more eslensive and Darwin w^as able 
to propound a materialist theory of the evolution of the organic world. 

The logical outcome of this theory was the proof that man and the 
animals have a common origin. Darwin assembled a vast amount of 
data confirming the idea of man's natural origin and established beyond 
all doubt that a species of the most highly developed, extinct bipedal 
ground apes was the immediate ancestor of man. 

The thesis of man's descent from an ape became basic in unthropo- 
genesis; it is the gomcr-stonc of anthropology. 

The materialist theory of the origin of man i$ diametrically opposed 
to the idealist, religious conception of the miraculous creation of "^Rrst 
men," Biology and anthropology, however, were unable to provide a 
complete explanation of the process of anlhropogcnc$is because social 
as well as biological factors played their part in the development of 
the human race. 

This is particularly true of the last phase in the formation of man^ 
when the body acquired its present structure and the species Homo 
sapiens branched out into dillcrent races. 

The process of anthropogenesis is vastly diiTerenl from the phylogenic 
development of any species of the higher vertebraitSt even of the apes. 
The problem, therefore, requires a complex approach employing data 
established by the social sciences that have Marxist philosophy as their 
basis. 

A comprehensive solution of the problem under discussion can only 
be made from the standpoint of dialectical and historical materialism; 
Marxism-Leninism has enabled anthropologists to make a profound 
and truly scientific analysis of the very essence of anthropogenesis. 
Dialectical materialism^ a method the present author has endeavoured 
to apply in his work, is a most powerful weapon in the struggle against 
idealist concepts of the origin of man. 
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The primary purpose of this book is to provide readers with coacrcle 
facts, drawn from presentnlay biology, to serve as proofs in the 
materialist theoiy of anthjopogenesis. These include the most important 
informauoTL on the living anthropoid apes necessary to make a correct 
study of the fossil remains of their extinct ancestors, to find among 
them the immediate precursors of man and to discover the main features 
of their palaeobiology. 

The second task which the author has set himself is to outline the 
more sigiuficant stages in the development of fossil man. 

The third task is to explain the anthropoLogioal viewpoint of the 
way in which fossil man developed, using for this purpose the labour 
theory of anthropogencsis, and also to criticize the idealist concepts 
of the formaiioit of man and the races of mankind. 

The author has made extensive use of the mvcstigatloiis of anthropol- 
ogists^ anatomists and physiologists studying the structure of the human 
body, as well as the work of archaeologists and ethnographers. He 
has also drawn material from his Man and His Ancestors (1934) and 
other works. 


M.RNESTURKH 
[ustituie and Muficum of Authrupolouy. 
Mas4X^w Slate Ufiivemly 


THE DARWIN 
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concerninq ANTHROPOQENESIS 















DARWIN ON THE ORIGIN Of MAN 


I, ANTHROPtXjBNESIS BEFORt DARWIN 

From ihc carliesl times various peoples have created legends about 
the miraciiloui creation of the first man by some deity< In these myths 
we may trace the influence of the natural, social and economic environ* 
ment of those who created them. The biblical legend of the creation of 
the first man by God who breathed some part of his own spirit into him 
and e;ave turn his “Immortal soul.” for example, is a clear reHection of 
the potter’s craft and the sculptor's art, both of which were widespread 
in Assyria. Babylon, Egypt. Judea, and other countries at the lime the 
myth took form. 

The Muslim myth of the crcaiion has points of simitarity with that 
of the Bible; “He excelled in the making of all things. He first created 
man of clay, then bred his offspring from a drop of paltry ffuid. He 
moulded him and breathed into him of his spirit,” 

Nevertheless, front time immemorial people had noticed the great 
rescmblanoe between man and the other animals and this led them 
lo the idea that man had a natural rather than a supernatural origin. 
The idea was first broached in the times of anii[|uity by Lucretius 
(95*51 B.C.) in his materialist poem On itie Nariire of Things {De 
Rcriim Narura). His Idea was that the first people were bom directly 
out of the Earth at a time when it possessed mighty fcriiliiy; the Earth 
produced animals, birds and other living beings after it had become 
^ covered with all kinds of vegetation. 

Although Lucietius’ concept of the appearance of people as tebics 
born of the “wombs of Earth" is absolutely fallacious, it is significant 
that he rebelled against the stultifying influence of religion; in his poem 
man was bom of the Earth in a natural manner. 

The atheistic essence of Lucretius' poem can be judged by the 
following remarkable lines: 
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HummtiS mte ocuhs cunt viid iaceret 

In terns oppress^ ^ravi sub reUgione 
Quae caput a caeli rcgiomhus ostmdebat 
Horrihili super aspectu martalibus imtans, 

Fritttum GrUius homo niortatis SoUere carttra 
Est oculos ausm primusque ohsisiere contra,* 

Lucreiig^ ihcn goes on to say: 

Pr'mcipium cuius hinc aabis exordis sumst^ 

Nuifani rent e.x nita gigni divinifus imiquam** 

With atnaziTif in Lu ill on Lucretius drew a picture of itic life of primitive 
man, his work and the beginnings of ardculatc speech, LucreUus" poem 
is in keeping wiih the malcnalist ideas of Epieurtis (bom 324 or 341, 
died 270 B.C}. the great Greek aiheisi and writer, and is significant 
as one of the first attempts to picture the appearance of man on Earth 
as a natural phenomenon and not by ihc miracle of divine creation. 

In his poem Lucretius made use of the achievcinents of the thinkers 
and scholars of the preceding centuries. The great intellects of andquiiy 
analysed the chief peculiarities of the human body and its organs and 
established the important fact that the hand is the organ of universally 
useful work. This frujiful idea is met with in the works of the 
philosophers Anaxagoras (500-428 B,C,) and Socrates (circa 46§-cirta 
399 B,C,). Anaximander (sixth century B.C,) and Empedocles 
(490-430 fl.C.) spoke of the natural development of man. 

In the works of Aristotle (384-322 B.C.), Hippocrates (circa 
4b0-circa 377 B.C.), and other great naturalists and physicians of the 
ancient world, we find some scientific foundations for the investigation 
and description of points of difTcrcnce and similarity between man and 
the other mammals; these include the structure of the body, its develop¬ 
ment and functions. Of those mentioned above Aristotle made the 
greatest contributiont he was the first to make a detailed study of the 
human body and showed the place occupied by man m the animal 
kingdom: he also pointed out such cardinal dlflerenocs between man 
and the other animals as his erect posture and gait, his big brain, speech 
and Intellect, and conducted an analysis of those features. 

Somewhat later the Roman physician and anatomist, Claudius Galen 
(circa 130-circa 200 B.C.), established the great similarity in the 
structure of the body of man and the monkeys and noted points of 
similarity and difTercnce with the other animals. Galenas works, like 
those of Aristotle, brought him grent prcsiige and fame that lasted 

* When Ihc lire of niiin lay foully grove]]inj^ berare our e>N», ctiuNcd bcncatli the 
weight or a Rcheicm, who dLt^laycd her head from the regions of the sky, lowerme 
over iTKirtals wHth tn-ribk aspect, a man of Gmce was ihc firsi that dared lo m\sc 
mortal eyes Bgainst her, and first to make a stand against her. 

** ‘ ‘- ■^'^“5on and the conicrnplation of nature: of which our first principle shall 
hence take its commencement, thait nothing is ever divinely {generated from nothing:. 
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a thousand yca/Si Knowledge of msn and of the animiil kiogdom 
gradually increased as ihe productive forces in human society were 
developed. ' 

The anatomy and physiology' of man were gradually built up from 
scanty precise knowledge and a mass of vague assumptions, A Tier the 
reform of research meihods, mainly due to the work of Andreas 
Vesalius <I5I4-I5&4) and William Harvey (1578-16571, scientists 
began to gain real knowledge of the human body. They began to under¬ 
stand much of what had been, until then, incomprehensible in the 
structure of man’s body, A materialist view of the human being began 
to gain ground amongst scholars. 

Even in the darkest days of the Inquisition, advanced scholars pro¬ 
pounded the truly materialistic idea of the natural and not mirsiculous 
origin of man. One of these, for example, was LucLlio Vanini (1585-1619) 
who was condemned by the Inquisition and burnt at the stake for tus 
materialist and anti-religious conception of man and nature. 

In the history of science, of special importance to anlhropogencsis 
was the increasing knowledge of monkeys, especially the anthropoids. 
The chimpanzee was first brought to Europe at the beginning of the 
seventeenth century. In 1699. Edward Tyson, an English anatomist, 
published a full description of the structure of this ape in his monfr 
graph; Ourang-outang, sive Homo syfvesiris: or, the Anatomy of a Pygmie 
Compared wf/h that of a Monkey, an Ape and a Man. 

In the eighteenth century the famous Swedish scholar, Carl Linnaeus 
(1707-1778), in his classification of the animal kingdom, included man 
and placed him in a special genus. Homo, with the species Hoi}\q sapiens 
next to the anthropoid apes- 

Linnacus* views, however, were those of a creationist: he believed 
the intellect to be a particle of divine wisdom in man. 

At the end of the eighteenth century the idea of the natural origin 
of man is also seen in the works of James Monboddo (1784). where 
he dealt with the question of the origin and development of articulate 
speech. Later, J- £. Eloomik (1808), like Monboddo, asserted that 
man had descended from the anthropoid apes. 

One of the most famous biologists of the latter half of the eighteenth 
century was Georges Buffon (1707-17881 who, as a iransfoTmist, 
devoted considerable attention in his works to man as well as to the 
anthropoid apes that he had personally observed. However, he very 
sliarply differentiated man from the animat kingdom on account of 
his Intel Ice tual qualities which he believed to be of divine origin. 

By the beginning of the nineteenth century considerably more knowl¬ 
edge of the people, fauna and flora of many countries had been accu- 
mulaled. Greater knowledge of fossil animals and of the history of the 
Earth, had also been obtained as can be seen from the works of Georges 
Cuvier (1769-1832) and Charles Lyell (1797-1875). In addition to 
zoology and palaeontology, other branches of knowledge were extensively 
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developed. The idea of ihe iitunuiabiHiy of species of animals and plaritSp 
supported by the majority of scholars after Linnaeus^ gradually began 
to lose ground. Individual biologists began to get a clearer conception 
of certain signs of evolution in the organic world. 

One of the earliest Russian scholars to give expression to the ideas 
of transformism was Afanasy Kaverznev (born 174S, dale of death 
unknown). His dissertation on The TraiLmwWfion of Animals was 
published in 1775. In his book this progressive scholar cited numerous 
facts to support his theory of the natural origin and further trans¬ 
formation of species. Nor did he hesitate to apply his tenets to the 
development of man. Kaverznev placed man and the apes in one group 
and asserted that they and the other anim-uls possessed similarities and 
W'cre related: ****^ not only the cat, lion and tiger but man and the 
apes and the other animals constitute one single family{77ie Trans¬ 
mutation of AFiiniali\ p, 507)^ 

Somewhat later we find materialist ideas concerning man and his 
origin expressed in the works of one of the most outstanding public 
men and thinkers of his time A. Radishchev (1749-1302J; in hts 
On Man, His Mariailly and immortality he expresses the opinion that 
the science of man is the most importani, is fundamental. 

In the same treatise proof is olTcred that "the hands were inan"s guide 
to reason."' 

This perfectly just idea is met with several times in the works of 
N. G. Chernyshevsky (Iii2^l889h the nineteenth century Russian 
revolutionary democrat and thinker* He subjected such cardinal problems 
to analysis as man's place in the universe^ ihe nature of man and man's 
origin as the result of the normal historical development of nature. 

In his essay* The Amhrapotogicai Printtpie in Philosophy, Cherny- 
shevskyi as a materialist philosopher, asserts the unity of man's body 
and spirit: this fundamental thesis was later confirmed "by the researches 
of L M. Sechenov (1825-1905) and 1. ?. Pavlov (1849-1936) who laid 
the foundations of Russian materialist physiology. Chernyshevsky said 
in his essay: a man must be regarded as a single being having 

only one nature: ... a human life must not be cut into two halves* 
each belonging to a dilfercnt nature: , -. every aspect of a man's activity 
must be regarded as the activity of his whole organism from head to 
fool inclusively or if it is the spectai function of some particular organ 
of the human body we arc dealing with^ that organ must be regarded 
in its natural eouneclion with the entire organism."* 

In other countries Darwin's greatest predecessor in Ihe field of biology 
was Jean Lamarck (1744-1829) who, in his Fhihsophy af Zoohgy 
(1809h gave proofs of evolution in the animal and vegetable kingdoms 
and thereby opposed the widespread metaphysical conceptions of his 
lime. 


• N. G. Chernyshevsky. SHected Fhitosophicai iCsmyit Moscow 1953. 
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Lamarck maintained that all modern organisms derived from ancient 
forms by means of evolution. He believed it possible that in the course 
of lime man himself could have descended rrom some kind of ape. 
The ancient anthropoid ape had been forced to abandon his arboreal 
life when the forests grew thinner and take to ground life on two Icgs. 
His upright gait wrought changes in his spine, muscles, feet, hands, 
jaws, teeth and brain. Social life soon led to the development of articulate 
speech. Lamarck cs.prcssed many correct ideas in his theory of a possible 
way for man to have developed naturally. 

Engels, it will be remembered, had a very high opinion of Lamarck’s 
work on evolution. In his criticism of idealistic conceptions of the 
development of nature, he wrote: “This absurdity of a development 
in space, but outside of time —the fundamental condition of all develop¬ 
ment Hegel imposes upon nature just at the very time when geology, 
embry ology, the physiology of plants and animals, and organic chemistry 
were being built up, and when everywhere on the basis of these new 
sciences brilliant foreshadowlngs of the later theory of evolution were 
appearing |for instance, Goethe and Lamarck).”* 

And Lamarck really did propound, in addition to his conception of 
the mutability and perfection of organisms, the principle that the 
organism is affected by its environment and by training, as well as the 
thesis that individually acquired peculiarities are transmitted by heredity. 
At that lime there was still in sufficient proof available of the evolution 
of organisms in nalure and of the natural origin of man. Lamarck did 
not touch on other important developmental factors so that his evolu¬ 
tionary theory was one-sided and could not overcome the old theory 
of the immutability of species. 

Other evolutionists of Lamarck's time such as Etienne Jeoffroy 
Saint-Hllairc (1772-1844) also lacked sufficient data to support the 
theory of evolution. Georges Cuvier (1769-1832) was the most im¬ 
portant of those who supported the theory of the immutability of 
species since the creation of the w'orld; despite this, he was one of 
the greatest French naiuralists and palaeontologists and he also worked 
on comparative anatomy. The evolutionists suffered a defeat m the 
dispute, held in the Paris Academy of Sciences in 1830 between Cuvier 
and Sainl-Hilaire on the question of a single type of structure jn Verte¬ 
brates and invertebrates (Amllnsky, 1955). 

Within half a century of the publication of Lamarck's Phifosophy 
of ZooiovY great advances were made in man’s knowledge of nature, 
the works of Charles Lyell marked great progress in geology in partic¬ 
ular and there was a clearer understanding of changes taking place in 
the strata of the Earth's crust and of the fossil animals and plants it 
contains. 


• F. Enscis. Lail^ig Fearrbath and :he fjsd of Ctoifital Gcrmais PhUasaphy. 

K. Marx and f' Engels. Srheitd Works, Two-Vol. cd.. Vol, J|. Moscow 1958. p. 374, 


The idea of evolution in man’s environment became more frequently 
the subject of scientific thought. At last there appeared a ^eat naturalist 
who was able to connect the tremendous accumulation of facts into 
a sin^e whole on the basis of the laws of development in the organic 
and inorganic worlds. This was Charles Darwin whose writings are 
today amongst those of the greatest scientists of all times. 

2. DARWfN ON THE EVOLUTION OF THE ANIMAL KINGDOM 

Charles Damn was bom in 1809 in the town of Shrewsbury in 
England. In his youth he made a five-year voyage round the world as 
naturalist on board the Beogh and gathered an enormous amount of 
material on zoology, botany, palaeontology and geology that gave him 
the idea of the mutability of species and, in general, made a great im¬ 
pression on his receptive mind. On his return to England Darwin 
settled in the village of Down, not far from London, where he wrote 
his boohs. He died in 1882. 

Darwin’s gr«t contribution to science was his establishment of the 
principle of artificial selection by means of which changes in the breeds 
of animals and plants arc mainly effected by man. But still more im¬ 
portant was Darwin’s discovery of the natural selection that transforms 
species of animals and plants in nature and is closely bound up with 
mutation and heredity. 

We must also mention that in later editions of his book On the Origin 
of Sf^ies by Means of Natural Setecthn he WTotc that modifications 
acquired and constantly employed during many centuries for some 
aseful purpose would most probably become stable and might be 
transmitted by heredity. 

Engels did not attach such paramount importance to natural selection 
as Darwin did, but he stressed the importance of the influence of 
environment, mutation and heredity. Engels wrote that “. . . from the 
simple cell onwards the theory of evolution demonstrates how each 
advance up to the most complicated plant on the one side, and up to 
man on the other, is effected by the continual conflict between heredity 
and adaptation.”* 

Darwin's theory of evolution delivered a severe blow to the conception 
of the immutability of species that had been dominant before him. 
Darwinism was a theory that revolutionized al] biology, and the idea 
of evolution began to enter with greater force into various branches 
of natural history and find its confirmation. Darwin’s contemporaries 
likened his theory to a bomb thrown by the great scientist into the 
camp of the clericals. 

In the following words D. 1. Pisarev {1840-1868) describes the im¬ 
pression created on contemporaries by the theoiy of natural selection: 

* F. Eneets, tiu^eeiics of Nwnre, Moscow t954, p. 280, 


“In nearly all brancKes of naiural science Darwin's ideas bring about 
a complete revolution: botany, zoology, anthropology, palaeontology, 
comparative anatomy and physiolo^ and even experimental psychology 
find in his discoveries the guiding principle that will link up the numerous 
observations already made and put investigators on the way to new 
fruitful discoveries,"* 

Pisarev especially welcomed the application of the theory of evolution 
to man since he was convinced that . the greatest number of errors, 
both iheoTclical and practical, should concern man as the most complex, 
the least known and at the same time the most interesting object in 
nature,”** 

Marx and Engels put a high value on Darwin's theory because it 
dealt a death blow to teleology and shattered the metaphysical theory 
of the purposefulness of living nature. "In this field teleology was still 
tot cnished hut now it has been ” Engels wrote to Marx in 1859. Two 
years later Marx wrote to Lassallc on the same subject; "Darwin's 
book is very important and serves me as a naiural-scienlific basis for 
the class struggle in history."*** 

At the same time the founders of Marxism noted some significant 
shortcomings in Darwin's theory, especially his uncritical application 
of social laws to biology and, on the contrary, his biological approach 
to social phenomena. Darwin, for example, was uncritical in his attitude 
to the reactionary teachings of the English clergyman and economist 
Thomas Malthus, according to whom the human race tends to Increase 
faster than the food supply which must inevitably lead to "a struggle 
of all against all,” that is, to "competition within the species”: under 
cover of the “struggle for existence” Malthus tried to take the sharp 
edge off the class struggle of the exploiters against the working popula¬ 
tion, Darwin succumbed to this theory and gave excessive importance 
to the intraspecies struggle and to competition in nature, 

Soviet biologists have raised Darwinism to a hi^er level on the sound 
basis of the method of dialectical materialism, have shown the weakness 
of this side of Darwin’s theory and have developed the conception of 
the inierspccies struggle of organisms. 

The confusion of biological and social categories was due to the 
bourgeois narrow-mindedness of Darwin himself. For this reason, also, 
Darwin was unable to provide a full solution to the problem of the 
origin of man. This was done later by Marx and Engels on the basis 
of dialectical materialism. The reactionary section of the bourgeoisie 
was extremely hostile to Darwin’s theory* of the evolution of the organic 
world. All the more hateful to them were his views on anthropogenesis 


• Dmitry Pisarev. Jr/renvt Philtaaphieal, Swiaf amJ Potiiket Etuiyf, Moscow 
19S«, p. 304. 

*• tbiiL, p, 23S, 

»** Mani-Enscls, Srittted Corrtipomifnre, Moscow I9SS, No. 52, p, ISI, 
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sine? they dealt with man himself. Seeing, however, that Darwin's 
theory was built up oti a sound foundation many reactionaries began 
to raise the level of the struggle for existence to the status of the chief 
Jaw in nature and in human society. 

At that time one of Darwin’s most brilliant successors, Ernst HacctccI 
(1834-1918), played an important, positive part in spreading Darwinism 
in Germany and other countries, Ke developed the idea of man's relation¬ 
ship to the animal kingdom. Haeckel, however, carried the struggle 
for existence in nature into human society and thus facilitated the 
development of the so-called "social-Darwin ism," The “scientific" 
concept of the social-Darwinists is that the exploiting classes are 
"biologically superior" and the working classes “inferior," in conse¬ 
quence of which the latter should be subordinated to the former. 

From the viewpoint of the social-Darwinists the winning side is 
the more perfect. By treating social phenomena biologically the social- 
Darwinists tried to hide the real state of aflairs and use Darwin's thcoiy 
to strengthen the position of capitalism. 

Darwin himself regarded natural selection as an evolutionary factor 
only in the early stages of man's formative period. As far as modern 
man is concerned Darwin admitted selection in a secondary form and 
on a very small scale. 

K.. A, Timiryazev, the great Russian biologist, said the following 
about s«ial-Darwin ism: “In part ... zealous thoughtless champions 
of Darwin’s ideas, and to a greater extent his unconscionable or ignorant 
opponents hurried to ascribe to him the idea that the struggle for 
existence. a.s understood in its crudest, animal form, should be recognized 
as the guiding law and should direct human history, completely ignoring 
the conscious influence, the conscious rehex, of mankind on its future, *., 
Would he, whose every word breathes humanism, have preached the 
ideals of a cannibal ?” 

Many progressive Russian scholars, contcmporarie.s of Darwin, 
carried out independent research in the lield of evolution, Darwin 
showed great esteem for the work of the brothers Alexander and 
Vladimir Kovalevsky (1840-1901 and 1842-1883), embryologist aud 
palaeontologist. The principles eslablished by Vladimir Kovalevsky had 
and still have great importance for the understanding of the evolution 
of mammals, including fossil apes: he laid the foundations of evolu¬ 
tionary palaeontology and was one of the most brilliaEit representatives 
of Russian materialist biology in the latter hairof the nineteenth century — 
the first period in which Darwinism flourished. 

Darwin's works are profoundly materialist. His theory of the natural 
origin of man from the animal world is a powerful weapon in the struggle 
against religion. 

Of great importance in this respect is his Descent of Ala/i and Selection 
in Relation to Sex in which he mustered the more important proofs 
of mans descent from the animal kingdom. 


Darwin began coliccling these proofs some ihiny years before The 
book appeared. As early as 1837-1 he recorded the great idea of 
the relationship^of man and animals in his notebook: "if we choose 
to let conjecture run wild, then animals, our fellow brethren in pain, 
disease, death, suffering and ramine—our slaves in ihe most laborious 
works, our companions in our amusements—ihey may partake (of7) 
our origin in one common ancestor—we mny be all mcUcd to¬ 
gether.”* 

Parallel to his work on the new theory of evoluttort Darwin gave 
much thought to the question of man's origin. 

For Darwin, as a natunilisL, this problem was the loftiest and most 
interesting, although it was surrounded by prejudice, as he wrote to 
Wallace in 1857, i.e., two years before his basic work on evolution 
appeared. 

Darw'in was well aware of the anti-religious signilicance of his w^ork 
on anlhropogenesbp for in I860 he wrote that aJthough all people luid 
the right to ^lieve in the creation of man as a special miracle he could 
see no need for it and thought it dishonest to conceal his opinion. Ten 
years later, in 1870, he said in a private letter that the book he was 
publishing that autumn dealt in part with man and he was sure many 
people would condemn it as irreligious. 

This is not at all surprising^ for in his w^ork on the descent of man 
wc read; "He wlio is not content to look, like a savage, at The plie- 
nomena of nature as disconnected^ cannot any longer believe that man 
is the work of a separate act of creation.”** There are, furthermore, 
a number of other statements by Darwin to the effect that he hoped 
to do mankind a great service through his book by refuting the dogma 
of acts of creation. 

Darwin's book, The Descent of Man md Sdecdon in Refathn to Sex^ 
appeared in I87L It was in the nature of an extended interpretation 
of I he one, but very significant^ phrase on man in his basic work. On 
the Origm of Species (JS59): **Light will be throwm on the origtn of 
man and his history,"*** 

The publication of Darwin's book on the descent of man aroused 
at once great interest and furious hatred, of which TLmtrya 2 ev WTOte: 
“In 1871 p 77ie Descent of Man appeared^ and served as a signal for a 
fresh outburst of indignation on the part of hypocrites and rcaciionarii^s 
of all shades against its author. ...” And further: “Science cannot recon¬ 
cile iEsclf to the idea that the development of mankind can at any time 
be held back by the regulations that dogma and myth impose on spheres 
into which science has not yet had time to penetrate.” 

• Noteboolt or Thr Ufe and Letters of Chcries Domin, VoL IL London ^ 
1SE7, p.6. 

•• Charles Darwin. The Descent of Man^ N-ew York, MCMl, Vol- 3. Ch, XXI, 
P.7SI. 

CTiarles Darwin,. On the Ortwin of Species. London 3950, Ch. XIV, p. 414. 
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Dartvin could not have found the right approach to the soluUon of 
the problem of anthropogenesis ifn in the preceding historical stages of 
science, sufficient facts had not been accumulated. Somewhat before 
Darwin's time there appeared basic works on this problem by Thomas 
Hnslcy (1S25-I895) and Ernst HaeckcL Of the greatest value to Dar¬ 
win was the work of Huxley (1864), his true ally in the struggle for the 
idea of evolution, cspceiaDy in it 5 application to anlhropogenesis. 

Approximately at the same time there appeared the works of the 
prominent French anatomist and anthropolo^st, Paul Broca (1824-1880), 
on the comparative anatomy of the Primates and anthropogenesis. 


3, DARWTO'S GENEALOGY OF MAN 

Darwin took some of his proofs of the natural origin of man from 
geologVt using its evidence of the history of the Earth and the develop* 
ment of life. In this field the works of Charles LycH were of great impor- 
tanccp although LycH did not for a long rime acknowledge the great an¬ 
tiquity of man. As far as ancient man is concerned^ anthropology in 
Darwin's time already had at it$ disposal certain fossil remains. They 
were: a skull from Gibraltar (1848), a cranium from Neanderthal (1856) 
and a mandible from La Nolette (1866). The morphological peciiliarities 
of these fossils showed the existence of a special group of ancient people 
with bodies of primitive structuie. 

Of no less importance were numerous archaeolo^cal discoveries of 
stone implements made about that lime, the extreme antiquity of w hich 
was proved in France by Jacques Boucher de Perthes (178^1858). These 
finds seriously undermined the position of the creatiouists who would 
not concede that man's antiquity on Earth wa$ more than six to seven 
thousand years, 

Darwin drew other proofs from eomparativc anatomy and compara¬ 
tive physiology that enabled scientists to understand the points of simi¬ 
larity and difference in organisms by their form, structure, function and 
development. Embryology provided him with some important facts 
showing similarities between man and the animals. He also had recourse 
to systemaiics. classifyiug all modern and fossil creatures according to 
degrees of similarity and establishing the presence or absence of relation¬ 
ship between the different groups. This latter is made possible by palacon- 
toJogy, the study of fossil animal and plant life, their distribution and 
development. 

The facts provided by these branches of science together with those of 
zoology, parasitology, pathology and psychology, when grouped to¬ 
gether by Darwin* enabled him to assert with confidence that the imme¬ 
diate ancestors of man were the fossil apes of the Tertiary Period living 
in tho tropical regions of the Old World. ‘‘The Simiidae then branched 
o(T into two great stems,"" wrote Darwin, “the New World and Old 
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World monkeys; aad from the kltcr, at a remote period, Man, ike won- 
der and glory of the Universe, proceeded.""* 

According lo Dar\^in our ancient ancestors, the primitive monkeys, 
lived gregariously in the trees, had pointed ears, were covered with hair 
and both sexes had beards. Later ancestors, said Darwin, were the 
anthropoid apes. Of those knowri to him he mentions the Diyopiihecus* 
Owing lo changes in ihcLr nalural surroundings, mainly the thinning 
out of the forests, these ancestors of ours, the extinct anthropoid apes, 
had to change their way of life, leave the trees and live on the ground 
in the savannahs. They later began to inhabit absolutely open counlry* 

These radiciil changed were bound to have their effect on methods of 
locomotion: the half-quadruped, half-biped gait gave way to purely 
biped locomotion. This, naturally, was a long process, but it had the 
important result of liberating the hands from their functions as supports 
for the heavy body during motion on the ground. Man could only have 
descended from an erectly walking animal whose hands w^ere free and 
whose brain was highly organized. In the course of his development man 
came lo take first place among all living things. Thanks to his outstand¬ 
ing mental abilities, said Darwin, our ancestor was able to $et about 
the making of tools and to employ articulate speech; thus he gained 
power over nature. 

Later scientific development confirmed the correctness of Darwin's 
thesis of the descent of man from the fossil anthropoid apes. These, 
however, were only the immediate ancsestors of man. As we go further 
and further back man's ancestors were the lower monkeys, the lemurs, 
the lower Placentalia, the primitive marsupial animals, reptiles, amphib¬ 
ians, the dipnoan or lungiish, ike ganoid fish, primitive ckordates like 
the lancelct (Amphioxus lant^olatus) and, finally, the common inverte¬ 
brate ancestor of the lancelets and the ascidians. At the bottom of the 
ladder of animal life stand the first living beings and they are, therefore, 
the starting-point of man's development. The human egg cell is, to a 
certain extent, a recapitulation of the earliest phylogenic stage. 

During man's oniogcnie development he seems to repeal in brief the 
history of his ancestoi^* development. As early as 1344# Darwin made a 
number of profound observations on the connection between ontogeny 
and pbylogery: we see in them an antidpatton of the Miiller-Haeckel 
law, 

Darwin regarded embryological data a$ being of gr^i importance in 
the selection of proofs of man's descent from the animals and in delineat¬ 
ing man's gencalog)\ He gave credit to the work done by A. O. Kova¬ 
levsky (IS40-190I) on the embryonic dcvcIopTnent of tunicate and asci- 
dians, on the structure of adult specimens of Hernichordata (Balanglos- 
sus) with their rudimentary notochord and also on the embryonic dc- 

• Clurics Dunrin, Th^ af A/ofj, VoI, 11, Chap. Vl, Vork, MCMtX, 

pp. 220-221. 
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vclopmcnt of lower Chordniji (lanceleti. These researches threw light on 
the origin of Chordata and on problems of the relation between inverte¬ 
brates and vertebrates. 

The irLlricalc problem of the relation of ontogeny to phylogeny, of 
recapituiations and their disraplions, was dealt with specihcaily by 
D. L Pisarev who* in 1S64, gave u precise account of these phenomena. 
Thai same year the problem was analysed in its essential details by the 
German scicnlist Fritz Muller {lS2t-lS?l7). 

Another German setentist and prominent follower of Darwinp Ernst 
Haecke!. developed the problem and Formulated it in 1S66 as a **genefal 
biogenie law.” Haeckc! said; ‘"Ontogeny is a brief and rapid recapitula¬ 
tion of phytogeny caused by the physiological functions of heredity 
(reproduction) and adaptation (nutritionK An organic individual repeats 
in the short and rapid course of its development the most important of 
those changes of form through which its ancestors passed irt the slow and 
lengthy course of their palaeontological development following the laws 
of heredity and adaptation/"* 

A. N. Severtsov 11866-1936), an eminent Russian biologist, showed 
that the development of the embryo of a modern vertebrate does not so 
much indicate what the adult forms of the vertebrate ancestors were, 
as it does their embryonic forms* since many of the signiheant hereditary 
changes in the structure of the body take place during embryonic 
development and arc reflected in the structure of adult forms in succes¬ 
sive generations. 

There is no doubt, however, that the study of embryonic forms 
also enables u$ to estimate a number of peculiarities in the structure of 
adult ancestral forms, especially in view of the fact that the reproduction 
and transmission of features occur in adult and not in embryonic forms. 

The ontogeny of the human body begins with the female egg cell 
This egg cells fertiEbjed by the male sperm and attaching itself to the wall 
of the uterus, is the early human embryo. Here the process of cell division 
begun in the Fallopian tube (where fertilization usually lakes place) 
continues. 

The process of cell division in the first stages of embryonic develop¬ 
ment resembles the process by which multicellular organisms developed 
from unicellular, probably in the Proterozoic Era; in the strata of the 
Earth*s crust deposited towards the end of that era (about 500.000,000 
years ago) iscientists find the remains of the chief classes of inverte¬ 
brates. 

The early stages of embryonic development in monkeys arc better 
known than those of man; Adolf Schufitz discovered (1932) macaque 
embryos at a stage when they contained only a few cells and was able to 
observe their cleavage as far as the eight blastomere stage (fig. 1). 


• QuotziiEKn traivslated from Emsl Hwkcl, Marph<itof:if dff OiPtirtis- 

Berlin 1866. II Bandn S. 300. 
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Fi$. U CJeavagt of fertilised egg ceJI {ovum} of rhesus monkey, ffom staec 
of iw& (i) to clghl ( 6 ) b-lasEomeiT?. 

After A. SclivUa I9J1 


The first stages of di\'isiQn of the human egg cell have become known 
only recently: in 1954, Henig, Rock, Adams and Mihigan (U.S. A.) studied 
four egg cells of 2. 12,5^ and 99 blastotnercs. At five or six days the human 
embryo already possesses mesodermal segments. Segmentation in the 
structure of the muscular system of the human embryo is evidence of a 
protoehordata stage from which evolved, for example, the notochord, 
primordial vestiges of kidney's (ventral kidneys) and traces of the caudal 
gut. 

At the age of a few weeks the human and other mammal embryos 
display some r^mblance to fish. Gill sliis appear al the sides of the iiead 
and neck divisions. The vascular system resembles that typical offish; 
the hear I has two chambers, there is a caudal artery and blood vessels in 
the form of six arches of the aorta which lead to the gill arches. To this 
must bo added the gcncrnl shape of the embryonic body, the tail, gill 
sihs and the chorda dorsalis. 

This all goes to show^ tliat there were fbh amongst the earliest ancestors 
of man and other higher mammals. Some of the specific features of the 
"fish stage"' ofdevdopmenl may appear in man as alavisms—for exam¬ 
ple fistula in the neck connected with Ihc larynx. 

At this early stage, man's brain has a very primiEive strucEure, but, 
like those of all mammals, it already has three primordial capsules fore, 
mid and hind. 
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The fore capsule forms the olfactory lobes and behind them is the 
fore-brain (prosencephalon) with its two cerebral hemispheres (telen¬ 
cephalon) each with a cavity^ the first and second venlrjcle!s, and still 
farther back an* the inter-brain (dicncephaloci) also with a cavity, the 
third ventricle, and the epiphysis and hypophysis. 

The Tnid-ca]^g]e develops into the mid-brain (mesencephalon) with 
the quadrigemina] bodies on its superior surface^ The channeJ within 
the mid-brain, the aqucductus cerebri, connects with the fourth ventricle 
formed in the hind-brdn and with the medulla oblongata. From the 
lower part of the mid^capsuie stem the pedicles of the cercbruni which^ 
together with its hemispheres, develops out of the fore and mid divisions! 
The hind-capsule provides the pons, ccrebellLim and medulla oblongata 
(m which there is ihc fourth vemricle) making up the hind-brain (rhom¬ 
bencephalon). The medulla oblongata or myclencephalon is continuous 
with the spinal cord and the fourth ventricle with the cerebrospinal 
canal. 

The brain of the fish has a more primitive structure than that of any 
other living vertebrate. The cerebral hemispheres arc very small and have 
minute olfactory lobes. There are practically no transverse bonds between 
the hemispheres; these bonds develop in Amphibia and RepliUa, and. as 
the briiin grows rnore complicated^ are typical for the majority of mam- 
itials, the most highly organised vertebrates. 

The mid'bniin of the Bsh consists mainly of the optic bigcmiria (corpora 
bigemina) and is the biggest part of the brain (8 or 9 times the sLse of the 
cerebral hemispheres). The inier'-brain (diencephalon) between (he cere¬ 
brum and the mid-brain carries two outgrowths, the epiphysis above 
and the hypophysis below. 

The epiphysis is an organ phylogenically connected with another 
organ, the parietal eye. The latter is capable of distinguishing light rays 
and develops in some modern vertebrates as an unpaired organ, it is 
^t with among the Cyclostomata (in the lamprey) and among the 
Rcpulia (m the Sphenodon, Phrynocephalus and Varauus), The opening 
of the parietal eye is found in the skulls of the majority of the most 
ancient fossil fish, amphibians and replilcsr From this we may assume 
Ih^it was devdoped in our distant ancestors, the lower vertebrates. 

The hypophysis is of siili greater interest. Judging by the structure of 
this organ in the Cyelostomata (specifically in the Myxine, where the 
tube of the hy^physis ends in an exterior opening in the head, in front 
oi tnc eyes, and has its other, interior end connected with the gut), it is 
also of very ancient origin. The hypophysis is closely related to the cra- 
nial ^tion of the alimentary canal (including the mouth) and the system 
of ^lls; Its a^cnor part is a derivative of an outgrowth of the primordial 
oral cavity. The poslerior part of the hypophysis is formed from the 
lower, constneted end of the funnel of the inter-brain. 

The hypophysis and epiphysis wetc formerly regarded as the most 
mystenous organs, in hU day, Descartes even believed the epiphysis 
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10 contain the sonl. There is, however, nothing mysienous in them: they 
are very ancient organs that have undergone extensive transfonnalion 
pd are now endocrine glands. The pecuJIarities of their dcselopnicni 
in man are evidence of his kinship with the Jowest vertebrates, in some 
adults an open hypophysis reaches the mucous membrane of the pharynx 
ceiling where supplementary hypophyses are sometimes found. In three 
to five per cent of ail cases there is a craniopharyngeal duct in the form 
of a rudimentary tube for the stem of the hypophysis in the parietal 
bone of the skull (this duct is mote frequently met with in the skulls of 
chimpanzees). 

The epiphysis in the human embryo develops (as in other modem ver¬ 
tebrates) behind the parietal organ with which it has some connection 
not fully explained. The Russian zoologist and anatomist, V. M. Shim- 
keyich, thought that these two organs might possibly be vestiges of two 
paired formations connected with the development of the organs of vision 
in the lower vertebrates, our distant ancestors. 

What has man inherited from the amphibian stage? Some scholars 
arc of the opinion that the natatorial web between the fingers of the hu¬ 
man embryo belongs to this stage. The tendons of the musculi recti 
in the lower part of the stomach wall have been inherited from the 
amphibians. 

Man also got the ischiadic artery, part of the inferior glutaeal artery, 
from the amphibians. Cases of a free central bone in the wrist skeleton 
of an adult man may possibly be regarded as one of the examples of a 
part return to a structural form typical of our amphibian ancestors. 

In m^'s olfactory organ there is a diverticulum inherited from his 
amphibian ancestors ^Jacobson's organ. In the foetus it develops in the 
fifth month in the fonn of a duct connecting the nasal and oral cavities. 
Although this organ is reduced before parturition, it is to be found in 
adult man in the form of a short, blind duct to wliich arc attached the 
ends of special nerves. Jacobson's organ is highly developed in ruminants. 

Lastly, man also inherited from the ancient amphibians their nicti¬ 
tating membrane in the form of the caruncle (caruncula lacrimalis), 
a fold in the skin near the eye. This fold in the human eye corresponds 
to the nictitating membrane found in modem amphibians, reptiles, 
birds and some fishes. 

In most mammals the nictitating membrane has been greatly reduced, 
especially in the whales (Cetacea) and the majority of the Primates, but it 
is still highly developed in others, for example in rabbits, cats and cer¬ 
tain monkeys. The fold in man is a good example of a rudiment. 

Man has also inherited some features from his reptilian ancestors 
that arc most easily detected in the foetus at the age of a few months— 
in the devdopment of the brain, in the simclure and character of limb 
articulation with the body. 

lo the embryo, furthermore, Meckel's cartilage forms part of the first 
gill arch that later develops into the lower jaw or mandible. As in all 
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oih^r mammals this cartilage ihcn becomes two auditor)" bones, the 
hammer (malleus) and the anvil (incus). In our ancestors it undenvenl a 
process or ossification and Termed a connecting link in the intricate 
mechanism joining the mandible to the skull, as in the case of modern 
reptiles. The third auditory bone, the stirrup (stapes) develops from the 
hyoid gill arch and is found in one form or another in Amphibia and 
Rcpiilia, 



t^ig. 2. Armngcmcnl of rudimenEary hiiir groups on uunk of human 
foes us; reproducEion of epiderm^ stales at four mcmihs-group:; 
of ihrae and five hairs arr visible. 

Gnmtlr ifWKfililWij, AAcr P, S4<iiir, IW7 (friirt ^T. Wclstf, J9W>. 


The way in which the hairs arc distributed in groups of three and five 
(fig. 2> on the body of the fesetus to a ecriain extent corresponds to the 
amingemcnl of the scales on the hide of the ardent reptiles that were the 
ancestors of the mammals. 

Lastly, ihcrt i$ a physiological peculiarity in the regulation of body 
temperature in newborn infants (and in children even up to five years 
of age) that is probably due to our ancestors having evolved from animals 
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of a iransilional lypc bctwccrt reptUcs and mammals lha; possessed only 
a rLidimcniary neurovascular mechanism regulating ihc dcvelopTocn; 
and distribution of heat energy in the body (Sbnim* 1^52). 

A large number of facis go to prove that among man's lalcr ancestors 
vtcre the e^ttinoi manimals. The human foetus at the early stages of its 
development is |is$eitcephalic, the brain having a smooth surface and 
primitive structure closely resembling that of modem lower mammals 
{this peculiarity has probably been inherited from a Mesozoic form). 

There are other primitive features shown in man's ontogeny that bear 
evidence of his kinship with the lower mammals. The sis-week human 
embryo has several pairs of primordial mammary glands, transiioty 
along the mammary ridge. Rather thick but short hairy down (lanugo) 
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covers the w hole body, with the exception of the palms of the bunds and 
the soles of the feet. Rid^s of noticeable size on the soft pabte arc simi¬ 
lar to those that in their developed form are typical of monkeys, the 
Carnivora and other mammds. 

In the embryo hetw^cen six and twelve wrecks the caudal region h well 
expressed in w hich the end of an embryonic spine with eight or nine ver¬ 
tebrae is to be seen (Ftg. 3). At the end of this period the exterior division 
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of the tail is reduced and wiihdrawn. The interior division of the caudal 
region retains from two to six vertebrae^ the coccygeal ^'erlcbrae, that 
usually join logeLher to form the cocc^Tt which in young men and women 
does not, as a rule, fuse with the sacrum. 

These last three features^ preserved by way of exception and develop¬ 
ing in certain individuals, as well as several others inherited from our 
ancestors, appear only as atavisms. Another of them, for example. Is the 
absence of the fold on the helix of the ear lobe on rnany human foetuses. 
In some ndults the pointed shape of the ear^ known as macacus-ear, Is 
retained. This form of the car lobe is present in the human foetus at the 
3ge of five or six months and is* apparently, inherited from fossil lower 
monkeys that arc in some respects similar to the macaque and form one 
of the ancient links in our genealogy. In eases where the helix is in¬ 
complete on the upper and outer parts of the lobc^ the skin forms into a 
slight prominence known as the Panvinian tubercle. 

Among the atavistic features that belong to the mammal stage we must 
include: strongly developed ear muscles that permit a man to mow the 
lobes of his ears; the development of laryngeaJ ventricles in the thorax 
to a depth of more than a eentimelre; supemumery mammary glands or 
nipples; vestiges of several surplus teeth: excessive haimessof the body 
and face; an embryonic tail (Gregory, 1956; Neslurkh, 1936). 

Every human being possesses a vermiform appendix; this rudimentary 
organ h indisputable evidence of the fact that our ancestors at the lower 
mammal stage possessed a fairly long caecum, or blind gut. In some of the 
modem mammals, the rodents and ungulates, for example, energetic 
digestive presses take place in the caecum. 

The Vermiform appendix i^ only one of the rudimentary organs of the 
human body. It j$ typical of these rudiments or vestigial organs that they 
vary to a very great degree in shape, siste and structure. The human appen¬ 
dix has an average length of eight or nine oentimetrcSt but sometimes it 
is as long as twenty or twcnly-fivo centimetres, as it Is tn the anthropoids; 
it may also be greatly reduced to no more than one or two centimetres; 
id very rare cases It is completely absent. 

The vermiform appendix is very rich in lymphoid tissue, especially in 
young individuals, and apparently corresponds to some division of the 
blind gut in other mammals that have no appendix; it may possibly 
fulfil some function as yei unknown. 

We may assume that man^s ancestors, in the course of evolution, lost 
the following characteristics either fully or in part: a keen sense of smelU 
a hairy covering on the bc^yy the majority of the dermal muscles, the 
tail, prehensile feet, mandibular and intestinal structures indicating a 
herbivorous nature, laryngeal sacs, the two-horned uterus (uterus 
bicomis) and pointed ear lobes. The females of man's Later anecstorSi 
the monkeys and lemurs, had most of their mammary glands reduced 
because of their bearing fewer offspring; Darwin believed that this was 
transmitted to the males of these animals. 
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In the first days of 
itf life the newborn 
infant'^ hands arc 
ext remely prehensi le 
tfig, 4). This is an in- 
dircci proof of man's 
descent from an ar¬ 
boreal animal, Lc.* of 
the simian stage in 
majL^s geneaLog>\ 

Evidence drawn 
from comparative 
pathology and par¬ 
asitology wns regard¬ 
ed by Darw'in as 
being of great impor¬ 
tance in proving 
man^s reiaiionship to 
the animals. We dte 
one confirination of 
Darwin’'s theory pro¬ 
vided by modern 
parasitology. Of the 
twenty-five Protozoa 
that are parasitic to monkeys, eighteen species are lo be found in man, 
atthoagh they have not been recorded for other mammals. 

On the eve of the publication of Danvin^s book, Engels pointed to the 
great significance which the study of the physiology of man and animals 
has as a confintiation of the materialist view of man^s place in nature and 
of his origin. In a letter to Marx he said: *'So much is certain: compara¬ 
tive physiology gives one a withering contempt for the idealistic cxal- 
taUori of man over the other animals. At every step one bumps up against 
the most complete uniformity of structure with the rest of the mammals^ 
and in its main features this uniformity extends to all vertebrates and 
even—more hazily—to insects^ crustaceans, tapeworms, etc* The Hegc^ 
Man business of the quaLitadve leap in the quantitative series is also 
very fine here."* 

Darwin paid special attention to the proof of the phylogenie identity 
of emotions and means of expressing them: he wrote a special paper on 
this subject which was closely connected with his Descent of Mart. In 
the essay I refer to. The Expression of the Emotions in Mon ond Animafs^ 
published in ]372t he succeeded in showing that as far as the features of 
ekmentary psychic activity and means of expressing the emotions are 
concerned^ man is undoubtedly geneticaHy related lo the monkeys. 

* Marx-Engeb, Srkaed Corfrspnndenc^, Moscow t9SS* No. 44, p. 132. 
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Anolher important Darwinian conclusion tvas that there are no psychic 
differences between ihc races of mankind. 

Darwin's study of facts of this kind, together whh the radiments and 
aravisms, screed lo pnvince him that man has a long genealogy reaching 
far back into the history of the animal kingdom^ and that the Iasi link 
that preceded the first men consisted of fossil anthropoids. 

In determining the pre-human stages of man’s genealogy Darwin had 
only the scanty remains of the bones of fossil mWmals (dow n to fossil 
monkeys) to go on. Nevertheless, he wa$ fairly accurate in establishing the 
main Stages in ihe evolution of our nearest anocstors, the lemurs and mon¬ 
keys. He also outlined the main features of development of man's 
erect posture which he found in the Upper Terliary fossil apes that were 
our immediate ancestors. 

Jn discussing the causes that led to the erect mode of locomotion, 
Darwin assumed that a ehange of feeding was of great importance ; this 
occurred w hen our ancestors began to spend more time on the ground in 
search of food. But, says DarwinT there were probably other causes that 
led them to change their arboreal way of life for a terrestrial one and 
begin walking on two legs in open country. 

The development from ape to man was, said Darwtn, made easier by a 
number of specific Tea lures, such as the highly developed brain and the 
differentiated fore and hind limbs {the former had already become 
s^cialiped organs for hanging from branches, and for the prehension 
of fruits and other objects; the latter served primarily as supports^ 
lirect gait, high mcnUil development and the gregarious instinct were a 
great help in the invention of tools, the appearance of articulate speech 
and of methods of fire making, all of which, in the course of his further 
development, raised man far above the other animals. 

Darwin believed that our ancestors descended from the trees to the 
ground in ihe struggle for existence and were compelled to move either 
cin four legs (as did the ancestors of the baboons) or on two. In connec¬ 
tion with this it IS intcresling to cire the opinion of Sir Arthur Keith; 
he thinks it possible that our arboreal ancestors developed a type of 
locomotion that required them to place the soles of Ihdr feel on the thick, 
horizontally growing lower limbs of a tree and grasp the upper brunches 
wish their handSr Such a mode ol locomotion could change our ancestors 
into bipeds when they began lo move on the ground. This mode of 
locomotion on branches was given the name of cruriation. at Keith's 
suggestion. 

Only, man became a biped, wrote Darwin; to a very considerable 
extent he ow'Cs this to the hands and feet of his ancestors, the apes^ in 
whom they developed in dirterent directions while thev were still living 
in Ihe trees Erect locomotion in evil ably accelerated the process of differ- 
crtiiation converting the fool of the ape with its partialiy grasping and 
paniully supporting funclions inlo the human foot that is used exclu¬ 
sively as a support. 
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What were the biological facioris that assisted in the transition froin 
ape to man? According to Danvin the chief factors were: natural selec¬ 
tion, the influence of use and disuse, sexual selection; to these he added 
muiation, environmental influences, rcpfoduclion, heredity, correlative 
changes and other factors then not discovered. As a biologist Darwin 
was best able to explain the origin of man from the standpoint of biolog¬ 
ical laws and he exaggerated their role and significance. It is true that 
he stressed the tremendous difference between man and even the anthro¬ 
poids. Nevertheless, he was unable to offer a precise concept of the proc¬ 
ess of anthropogencsis which differed sharply from the biological evolu¬ 
tion of monkeys and all other animals. Darwin treated this process as 
that of the gradual iransfomiaiioii of the ape into man and did not draw 
a sufhciently sharp line between the ancient ape and the first man that is 
marked by the appearance of the earliest forms of work. 

Darwin made an attempt to introduce points of a social character for 
the explanation of man's evolution. He gave a prominent place, for exam¬ 
ple. to an analysis of the influence of man's social habits on the dcvelop- 
nient of moral qualities, the sense of duly and many other of man]s 
distinguishing features. Darwin^ however, was hampered by the bourgeois 
conception of social development and could not correctly assess the 
influence of social factors; he was a long way off the labour theory of 
anthropogenesis. The obvious defects in Darwin's solution of the prob¬ 
lem of anthropogenesis do not in any way detract from the tremendous 
significance of his two classic books on this problem. 

Darwin drew a general picture of the estremely long genealogy of man, 
the last link of wliich was formed by the highly developed fossil an thro- 
poid apes of the Upper Tertiary Period, An acquamtance with their 
present-day relatives will enable us to get a mental picture of these fossil 
apes, gel an idea of their structure and biological peculiarities and of their 
way of life, their food and mode of locomotion. In this way it is easier 
to determine who man's immediate ancestors were. At the same lime 
an answer may be found to the question why man evolved from only one 
species of anthropoid ape while hundreds ol other species were unable 
to become men. 


H A P T « t T W 

THE ANTHROPOID APES AND THEIR ORiqiN 


]. LIVING ANTHROPOIDS 

By ihe struciiirc of hl$ body man belongs to the class of Mamnialia 
which contains about 3J50 species. Man possesses the chief characteris-. 
itcs of all mammals, such as mammary glands, a coating of hair and a 
constant body temperature. 

The eJass of Mammalia i$ divided into ihree subclasses: 1) oviparous 
(platypus, echidna), 2) marsupial (icangaroo. opossum) and 3) placental 
(dog, horse, mouse, mole, elephant, monkey). The third subclass, the 
biggest of the three, consists of mammals, the females of which during 
parturition eject the afterbirth, consisting of the placenta proper with 
the umbilical cord and the amniotic (amnion) and villiferous (chorion) 
sacs, Man belongs to this latter subclass and is placed amongst the Pri¬ 
mates, The order of Primates was fixx^ by Linnaeus in 1735 and today 
includes man, the Old World and New World monkeys, the tarslcrs and 
the Lemurs (pmsimjans). Some zoologists and anthropologists arc of the 
Opinion that the trec-shrews (Tupaiac) should be included among the 
Primates and excluded from the tnsecUvora (fig. 5). 

7The following arc the characteristic features of the majority of the 
Pnmaies: a relatively large bmin with prominent temporal lobes, less 
developed olfactory and more advanced optic lobes, and several special 
furrows (for example, ihe calcarine fissure in the occipital lobe); five 
digits suitable for grasping on the hands and feet, with nails in place of 
claws and the thumb and big toe opposable to the other digits; a clavicle; 
semi-circular bones protecting the sides of the orbits; teeth of different 
types; a stomach of simple form; only one pair of mammary glands Ln the 
thorax. Pritnates bear one (rarely two or three) young. They Eve mostly 
in trees^and their mode of locomotion climbings running and hopping 
on the branches. Their food is mainly veptabie, although many include 
msecls and other small animats tn their diet. The adaptation of the Pti- 
mates to life in the trees brought about many of the anatomical features 
that arc peculiar to them. 
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Fig. 6r Asian and African iowcr mcmko^^: 
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Fig. 7^ Kew World monlccys: 
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Fig. S. Gibbonsr 
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If ihc Primates arc classified accordifig to the degree of their approjii- 
maltcm to man the anthropoids come firsts the lo^cr catarrhttief second 
(fig. 6), the American monkeys third (fig. 7), the tarsiers fourth, the k- 
mnrs fifth and the Tupoiidae iast^ One point of similarity between man 
and the Old World monkeys is The narrowness of the nasal septu-^ 
partiiioTL as compared with the monkeys of the New World thi 
sometimes called platyrrbine or broad-nosed to distinguish them 
the catarrhine or narrow-nosed monkeys of Europe, Africa and Asia. 
There is a complex of features typiea! for man alone, the most important 
of which are; a very big and highly developed brain; a hand with a 
strongly developed and fully opposable thumb, ability to stand and move 
on two legs: a foot that rests firmly on the ground with a resilient longi- 
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luclinal arch and the big ioc well developed but non-op posable to the 
oiherSr 

The family of anthropoid apes includes the gorilla, the chimpanzee, 
the orangutan and the gibbons (figs. &-10), The gorilla and chimpanzee 
of Africa approximale most nearly to man. The Asian anthropoids are 
further removed, especially the gibbons, or "lesser apes." The gibbons 
are regarded as being a sort of transition stage from the lower eerco- 
pithecoid type of monkey to the higher anthropoids (Weber. 1936; 
Nesturkh, 1941|. 

All the anthropoids differ from the lower Old World monkeys $txch as 
the guenon, macaque, baboon and leaf-monkeys in several respects: 
they have no tail, no ischial callosities (except the gibbons) and no check 
pouches. Some lower monkeys have dow n and their hair is often thicker 
than shat of the higher apes. The gibbons have no tails or cheek pouches 
but they have very thick hair and ischial callosities. 

The gibbons fall far short of the other anthropoids in size, weight and 
in the development of the brain. The body of even the biggest gibbons is 
no more than a metre in length and iheir weight is under IS kilograms, 
I he brain weighs only 100 to 115 grams while that of the gorilla weighs 
500 to fiOO grams and in exceptional cases from 650 to 685 grams which 
is more than that of the chimpanzee or orangutan. The gorilla (fig. 11) 
has a longer body than the other anthropoids. Male gorillas reach a height 
of 180 centimetres, some individuals even 1 metres^ and their weight 
varies from 200 to 300 kilograms. 

Female gorillas are smaller and lighter like the female orangutan^ male 
orangutans are as tall as 150 centimetres and weigh from 100 to ISO 
kilograms, in exceptional cases over 200 kilograms; male chimpanzees 
are lighter and although they are as tall as 150 centimetres their weight 
is not more than 60 or 70 kilograms (the females 4 irc from 5 to 10 kilo¬ 
grams lighter). 

On the basis of these data we may call the gibbons the lesser or small 
apes to distinguish them from the big anthropoids or great apes that more 
nearly approximate man in height and weight. If we lake the average 
height of a man to be between 165 and 170 centimetres and his weight 
between 65 and 70 kilograms, it is obvious that man i$ much closer to 
anthropoids of the chimpanzee (figs. 12 and 13) or gorilla type than to 
the gibbons. Furthermore, there is little difference in the height and 
weight of the two sexes of gibbons, whereas women, on the average, are 
10 cenlimctrcs shorter and about 10 kilograms lighter than men. 

One of the peculiarities of the internal structure of the anthropoids 
is the paired laryngeal sacs that arc very^ highly developed (except in 
some of ihc gibbons). These sacs act as resonaiors for the sounds produced 
by the larynx. Many travellers have written of the power of the voices 
of the anthropoids, of the deafening screams emitted by herds of chim- 
pan zees or gibbons in the tropical forests. Gorillas and orangutans also 
emit thunderous roars. 
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Fig. 12. Common Guineas tKimpanjict^ (P^n chimpansc Meyer Anlhropopiih^cu^ 
irogJodyles FJo^^’cr an^i Lydekker): 

J—niiilc (tiew York Ewto^ficil OanlcEisl atlff J. Ecliw. (512; T-imIiiII TcEiult. Belb, hloKU^ Zoa* 
IbfJ-OL] Gardeox: luktiitiit: Eq^uiifvniqJ Africi. 


The laryngoul sacs of Ihq anlhropoEds correspond to the laTyngeal 
ventricles in man that are sityated in the throul immediately above the 
vocal chords proper; these tiny projections are rudimentary laryngeal 
sacs that functioned in the extinct anthropoids and are further evidence of 
mon^s genealogy. These sacs arc not found in the lower catarrhine mon¬ 
keys who have unpaired sacs ordifTcrctit origin* 

Another peculiarity of internal structure is the vermiform appendix 
of the caecum: It Is found in all anthropoids and is Jongcr than that of 
man. Recent investigations show that the lower monkeys have no 
appendix. Here, again, man is closely related to the anthropoid apes. 

Apart from the obvious and often astounding similarities between 
man and the anthropoid apes both tn their external and internal structure, 
there are a number of very noticeable dlfTcreiiccs that to a great extent 
result from different modes of locomotion, the nature of the food and 
the way of life. 

In short, the anthropoids are highly developed apes adapted for life 
in the dense tropical jungles. There they move from branch to branch 
and from tree to tree, often swinging (brachiating) from one limb to 
another using only their arms and with their legs drawn up under the 
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Fij. 13, Habliai qf African antJiroiH>ids-ehii«iMijiMes (after A. Brehni, 1920. 

•mih auilior s addiiions) and gonlbs (aficr H. Coolid^, 3929). 



body. On llic ground itwse apes move mostly on all fours with the body 
m a semi^reel position; the fore limbs or arms arc longer than the hind 
hmbs or legs since they use them more energcucally as a means of loco¬ 
motion in the trees {figs. 14 and IS), 

Of the anthropoids only the gorilla lives mostly on the ground, but it 
^ not lost some of its tree habits: in case of danger the gorilla takes to 
the trees and at sunset builds a fresh nest in a fork of the branches and 
covers It With soft leaves, grass and moss for a comfortable night's 
rest, 

Chimpanjees and orangutans also build nests, the former making 
them on the ground to rest in for some hours during the day. The gibbons, 
unlifcc the other apes, eJo not build nests. If man's ancestors formerlv 
^ssesKd the instinct for building nests in trees or, like the chimpanzee, 
tor naalEmg a daytime bed on the ground, not a trace of it has been re- 
lamed b^y modern man even in his early childhood. 

The big anthropoids eat fruil, leaves, flowers, shoots and other parts of 
plant^The gibbons also prefer vegetable food but manage to catch a 
buttcrlly or bird on the w ing and are fond of robbing birds* nests of their 
e^smd young, pie great apes can bile the biggest fruits with their pow¬ 
erful teeth: their jaws arc very strong and those of the gorilla and orang¬ 
utan are more massive and powerful than those of the smaller chimpanzee. 
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Fig. 14 . Hertl of while-bonded gibthjfis (Hytobiitus bir). 
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Fig. i5. Orangutans (Siniia salyrus)^ nule and ffiniule. 

Kjrtco by y. nihlso^-iwvB . Miiwum of A rithroMQiy^ Momo-w yflivcraiiy. 
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The extensive anatomical differences between man and the anthropoids 
are to a considerable extent overshadowed by the many resemblances 
that tcsLiry to man's relationship wUh these apes. One has only to study 
the blood and its properties, the specific features of propagation and ibe 
course of development in the individual to become convinced of this. 
The leukocytes in the blood of the chimpanzee and gorilla are closest 
to those of man, the neutrophils and eosinophils having a similar type 
of nuclear segmentation; they have but few segments, those of the lower 
monkeys having considerably more. 

Still more important is the biochemical arfinity of the blood of man 
and the anthropKiids. Examples of this affinity arc the almost equal 
precipitation of albumin in experiments with serum and a similarity of 
blood groups. Apart from a large number of other, mostly secondaryp 
isoserologicat factors, human beings have four main blood groups: 
I (or zero), H or A, ill or B and IV or AB that form a single unfform 
system. Of the Primates only the anthropoids have these blood groups 
although similar groups have also been found in some of the lower Old 
World monkeys (table 1). 

Tatfi* i 


BLOOO GROUPS OF MAN, AP£S AND MONKtYS {AtOORDING tO MOURANT, IWJ 



Q 

A 

a 1 

AB 

Man ... . 

-h 

1 

-1- 

-h 

! + 

ChinnpailiEt ----------- 
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— 

— 

Coritli gorilla ........... .... r + ^ 

, 

+ (U) 


— 

Gdritla beringeL ..... - - - 


1 — 

-1- (2) 

— 

Orangutan ..^- 


+ (^ 



Gibbon ^. —... ^ -.. - 

RTvaius monkey 


+ (l> 

+ (6) 

-h{l) 

tgreups round in saliva) ................ 

-h 

-1- 


+ 


(The figures in bTackclii the nurflber of iniiividLuls exjunined.) 

The many blood transfusions made by Ch. Troisier (1951) from differ- 
ent chimpanzees with group II (A) blood to human beings of the ^me 
blood group were successful and showed no adverse manifesiaiions. 
Much earlier, in 1900, Hans Friedenthars experiments of injecting human 
blood into the vascular system of a chimpanzee were equally successful. 
Experiments on the lower monkeys showed that, judging by the reddish 
colour of the urine, human er>nhrocytes underwent haemolysis In the 
blood of the monkeys; human blood was, therefore, alien to the animals. 
This was conhrmed when the whole blood of a baboon was mixed with 
human blood serum; the erythrocytes in the baboon's blood were de¬ 
stroyed. When a similar cx^riment was carried out with chimpanzee 
blood the crythroc>les did not undergo any changes. 

There are also astounding similarities in the propagation of man and 
the anthropoids. The ovum and spermatozoid of chimpanzees or gorillas 
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Fig. 16. Hujti^n and anthroiiqid focti; 
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arc almost indistinguishable from the human either in size or shape. 
The foetus of an anthropoid ape (fig. 16) bears a much greater resem¬ 
blance to the human foetus than those of the other monheys (Harms 
1956; Stark, 1956). 

The chimpanzee's period of gestation lasts from ZIO to 252 days, 
about 235 days on the average, that of the orangutan about 275 days, 
that of a human being about 265 to 280 days (that of the gorilla is prob¬ 
ably about the same). In this respect the gibbons are closer to the lower 
monkeys as the female is pregnant for no more than 210 days. 

In the course of 30 years about a thousand lower monkeys have been 
bom at the Academy of Medical Sciences Medico-Biological Station 
in Sukhumi; numerous observations have been made (Voronin. Kanfor, 
Lakin, Tikh, 1948; Proceedings of the Sukhumi Medico-Biological 
Station, Acad. Med. Sciences of the U.S.S.R., Vol. I, 1949; Malis. 1952; 
Utkin, 1954; Yeligulashvili, 1955). During the whole of this period thme 
pairs of twins have been born, two hamadryas baboons and one rhesus 
monkey pair. Anthropoid apes breed more rarely in captivity, A gorilla 
baby was bom in Columbus. Ohio, U S,A., on December 22.1955. The 
r^riod of gestation and panurilion of chimpanzees has been observed 
since 1915, There have been about 75 cases of chimpanzees bearing young 
in captivity of which two were eases of twins (fig. 17}, Doctors and scien¬ 
tists have established the close resemblance between human beings and 
chimpanzees during pregnancy and parturition. The young chimpanzee 
with thick hair on its head and a bare body more closely resembles a 
human baby than an adult chimpanzee docs an adult man. 
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Fig, E7. Chinipanzct (right) und fcmak (Mo^dw 

Zoological Gardens, 1939). 

E^hiNccd ti liuiJiyifi d£td MiBmm qf An^JifOfwIcytVd 



Fig. IS. Newborn dumpuriTCc. 

Afy-r H. UMl A. Vffictf, 






The development of the anthropoid skdetoa in the uteri no period, 
judged on the basis of secondary ossiheation, is slower than that of the 
lower monkeys and isclose to that of the newly-born human baby (Wok ken. 
1949). \ye may connect this with the fact that the young of the guenon 
(Ccrcopithecus), for example, is helpless for no more than two or three 
months while the young chimpanzee is helpless over a much longer 
period”five to six months. The young chimpanzee begins to move 
about indeperdently only when it is six months old (figs. 19-21), and 
for about two years clings to its mother or keeps close to her, is suckled 
by her and sleeps in one nest with her. 



Fig. 19. Young chimpanzee (jefo and gartlla. 
*fl« F, METfield. I»H. 


The baby chimpanzee cuts the last of its 20 deciduous teeth at about 
12 months which after a certain period (less than the five-year period 
of a human baby) are replaced by permanent teeth; all the 32 teeth 
grow in the course of little more than 10 years. The baby chimpanzee 
increases in weight by periods corresponding approximately to those 
of the human child (Schultz. 1956). 

In 8 to 10 years female chimpanzees reach the age of puberty, the 
males at about 12 years; the male gorilla reaches puberty at about 

■in menstrual cycle of the chimpanzee is about 

30 days, m some females even more, up to 40 days. 

Female chimpanzees (and gorillas) differ sharply from human beings 
^ unng the inenstnial cycle by ihc formation of oedcmic swellings of the 
sexual skin," known as menstrual cushions. The same is observed 
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Fig. 20. Female u-himiuanzec, BubUp with ofTspringH Jubilae, s.i 14 days and &x three 
itidnth-^; tdndon Zwilogseal Gardens, 

AlYcf S. ^Hckcrnmn^ 1411. 

among some of the lower monkeyst the baboons, macaques and mangas 
beys (Nesturkh, 1946; Akxeyeva and Nesturkh, I95S), Orangutans and 
gibbons have no such swellings althougli something similar appears on 
the skin pf the pregnant orangutan. 

The ape^s span of life is not known with any degree of accuracy 


since data on the longevity 
of apes in captivity are rather 
scanty. It must be remcinberdd 
that apes die prematurely from 
disease, mostly of the ali¬ 
mentary tract and respiratory 
organs. It has bceit reported 
that one female chimpanzee 
lived to the age of 60 (R. and 
A. Yerkos. 1934, p, 259), There 
is also reUable information 
concerning a male chimpanzee 
brought from Africa who 
Jived 39 years in captivity and 
left numerous progeny (R. 
Yerkes, 1945), Gorillas have 
rarely lived more than 20 years 
in captivity; two orangutans 
lived 35 years and a gibbon 
nearly the same length of 
time^ of the latter it is known 



Fig. 21, Yuurtg chimpanzee. Gtor.^c (San 
Diego Zoological Cardkns, U.S.AJ, 

AJUf a. grOLbley, IH4. 
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I hat he was an adult when captured and after twenty years in a caiw 
hjs musdes were still as strong, his teeth as sharp and his nature as 
untamcable as the day he arrived. Baboons have lived in captivity more 
I an 50 years, Even lemurs are long-lived and have been kept m captivity 
up to 25 years (Hill, 1953). ^ ^ 

From what has been said we may draw three conclusions. Firstly: 
the Primates arc long-lived in comparison with the majority of other 
mammals (excluding elephants and whales). Secondly: under natural 
conditions the big anthropoids apparently live several decades and 
such giants a$ the gorilla and the orangutan probably live 50 or 60 years 
or more. Thirdly : the present-day longevity of man is to be explained 
by the well-founded assumption that his nearest ancestors, the Upper 
Tertiary fossil anthropoids, were long-lived. Man's span of life has 
obviously increased under the more favourable conditions of social 
life and n^ greatly exceeds that of the anthropoids, occasionally 
reaching 100-150 years and even more. 

The facts mentioned above show that Thomas Huxley's opinion that 
man IS anatomically more closely related to the apes than the latter 
to the lower quadruped monkeys still holds true, 

Since the close relationship existing between man and the higher 
a^s applies also to the organs of reproduction the idea has long existed 
ofjoining the egg cells and spermatozoid of man and the higher Primates 
oy ^riincial inseiiiiTialion. 

Hans Friedenthal broached the idea 50 years ago on the basis of his 
experiments on the similarity of the blood of man and the apes. There 
of interspecific and even more remote crossing 
mammals. There have been quite a large number of cases 
nrH captivity-among the lemurs and the Old 

huf monkeys-that have produced not only interspecific 

bul even inlcrgeaeric hybrids. ^ 

M f c*® inter^neric hybrid occurred at the Sukhumi 

Station at the beginning of 1949; a female hamadryas 

itself a hvhriH**nrrt?/* offspring, Pnma. by a male macaque that was 
^ir a hybnd produced by crossing a pig-tailed macaque ('‘lapunder") 

hpr Pfima bears obvious characteristics of both 

f? I parents soon produced another hybrid offsprine, 

also a temale, named Marquise. i- 

and more remote crossing among the monkeys of that 
station (now the Institute of Expcrimenial Pathology and Therapy) 
Mvo produKd about 50 hybrids. Their hereditary peculiarities Se 

»d pS^Jy!" physioloiy 

wi!h ^ssiblc to assume that hominids could be crossed 

with anthropoids, with a female chimpanzee, for example. 

<f*pcnments, naturally, are fraught with great difficulty, Even 
Mthout them anthropology is in possession, as we have seen fn part, 
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of ver>' extensive data conlirnoing Darivin’s theory of the natural descent 
of man from the animal kingdom. To this evidence must be added 
the numerous fossil remains of Tertiary and Quaternary apes and 
monkeys that have been discovered. 

2. EXTINCT ANTHROPOfDS 

ll is lo be assumed that the Old World monkeys derived from local 
forms of prosimians in the first half of the Tertiary Period; the latter 
is usually divided into five epochs. The three older, Palaeoccnc, Eocene 
and Oligoccnc. lasted approximately 8, 12 and 12 million years respec¬ 
tively and constitute the Falacogcnic Epoch while the two later, Miocene 
and Pliocene approximately 16 and 11 million years, form the Ncoacnic, 

The Tertiary Period, therefore, lasted for about 60 million years* 
During this long period of time monkeys derived from the prosimians 
or half-monkeys and then underwent a further evolution. In the course 
of this evolution of the Primates many species of arboreal anthropoids 
came into being; terrestrial species of these apes appeared later,among 
them man's immediate ancestors. 

W'e have only fossil bones by which to study the cvolutioii of the 
apes and these, unfortunately, consist mostly of jaws and teeth; skulls 
and the various bones arc very rare, lo say nothing of whole skeletons 
with the oue exception of the Oreopithecus bamboliJ discovered in 
Italy quite recently (Hiirzeler, 1958). The fossil material available, 
however, is sufficient lo give us a general idea of how the higher monkeys 
or apes des'elopcd in the Tertiary and later in the Quaternary periods 
(figs- 33 and 23). In this respect the shape, structure and size of the 
molar teeth is of great significance. 

How arc the molar teeth of an ape to be distinguished from those 
of a monkey? A close csaminalion of the molars will show that the 
cusps on the teeth of various groups of monkeys are differently inter¬ 
connected. The lower Old World monkeys, for example, have the four 
chief cusps on the lower molars Joined in pairs {the protoconid with 
the metaconid in front and the hypoconid with the cntoeoiud behind) 
to form two high enamel ridges across the teeth. Such ridges are not 
to be found on the molars of the higher apes where there is only a 
single, low ridge that crosses the tooth diagonally (see p. 49), 

The cusp pattern of man's teeth clearly relates him to the anthropoid 
type although the human pattern has some features of its own that 
developed after man had branched off from the main stem of the great 
apes in the Upper Tertiary. On modern man's low-cr molars the four 
main cusps arc almost equal in area and the furrows between them 
form a more or less distinct cross, like a -I- sign. 

.Another palterri is sometimes met with on some modem human 
molars due to the first internal cusp of the lower molar (metaconid) 
occupying a greater area than the second. On account of this excessive 
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growth the furrow^ between these cusps goes farther to the back of the 
tooth than that between the two main exterior cusps^ the protoconid 
and hypoconid. 

Such a pattern is common to both existing and extinct apes and 
iminediatdy reveals a "simian substratum” in the structure of man's 
iL-cth. This cusp pattern was first remarked In the Dryopithecus, an 
importaiu link in man^s line of descents and has been given the name 
of the Dryopithecus pKiUcm. As it is found on human teeth it is one 
of the most important proofs of man^s descent from the apes. 

The dental system of man and all the Old World monkeys consists 
of 32 permanent teeth. Each half of the jaw contains two inclsorsp one 
canine^ two premolars and three molars. Human teeth are set close 
together withoiit a hiatus or diastem between the upper canines and 
the ineisors and between the lower canines and the premolars that are 
typical of all monkeys and apes. 

The absence of these diaslcms in man b to be explained by the fact 
that his canines have become so small that they do not project beyond 
the other teeth. The roots of the caiiioe$, however, are longer, apparently 
because our ancestors had canines with a much bigger crown w^hich 

caused them to project beyond the other teeth as is the case with modern 
apes. 


The last, third molars or wisdom teeth in man are greatly retarded 
in growth and erupt much later than the others. They have a less distinct 
fomiaiion than the first and second molars and are lo a great extent 
rudimentary. One or two of the wisdom teeth of some people never 
erupt and in rare cases ihr^ or even atl four of them fail to erupt. 

Another proof of man's descent from a species of ape is lo be found 
by a study of the milk teeth of which there arc only 20 in man and in 
all Old ^orld monfco's; in each half of the jaw there arc two incisorsp 
one canine and two molar teeth. There are two points of interest con¬ 
nected with the milk teeth; shallow furrows between cusps on the 
molars, very similar to those typical of the chimpanzee, occur in the 
milk teeth of all children; and on the first lower molars there is a special 
cusp (paroconid) situated in an anterior position which has been in- 
hented from man^s very remote ancestors, the Early Tertiary prosimians. 

One of the most primitive of the fossil apes is the tiny Farapithecus. 
Only the iower jaw and teeth of this tiny ape are known and they were 

SeWoswr near Fayflm, in Egypt, logethcr 
Propliopilhccos, a somewhat larger ape (figs. 24 
P2*rapithecus was about the size of a cat the body of 
the Propliopilhccos may be compared with that of a small dog. 

Judging by the shape and other features of the jaw and teeth the 
i!'! primitive and the Propliopithecus the more 
developed. Nevertheless the pattern of the cusps on their lower molars 
s the wme is that of the later anthropoids, including csisling types. 
i,e„ it IS similar to the Dryopithecus pattern. 
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Fig, 24, Mandible Of PanipslhccaS 
fraa^i Schlo^r found in. ILo^ir 
Oligocenc strata ai H^pL 

i rmd II—ric^L latcnl and mpcf ter u|»tcts; 
I~^iret4«eiud; f—irwiiKPfiiid e J-Atmo* 
consd; : 5—hypoconW, 

V4 nilunpJ ailf.. AFter M^. fnun 

O.Abel, 19 ^ 1 . 


Fif. 25. Mandible of ProplaDpithecus haeckcli 
Sdilos^ser foimd in Lower oHsoocnc strata at 
FayOiii. Ee^^pL Right laicral nsp^t, partidltv 
restored. Upper-'li^th, froip canine to third 
molar. Mandibk—natural $i£e; iceih-Vs 
natural size. 

AJttr M. SdilPW from O. Abt\ S 931 . 


The relalLvely more primitive nature of the Purapithecys is dcteiminedp 
in particular, by the fact that the canine tooth is not prominent so 
that SchJosser himself mistook the neighbouring incisor which projects 
beyond the other teeth for a canine. Schlosscr, therefore, gave the 
dental formula as I J.3.3. On account of this he placed the E^rapithecus 
close to a lower primate, the tursier, which the Farapithecus resembles 
in another respect: it has a very considerable angle (33*) between the 
right and left halves of the jaw^ A later study of the jaw made by Gustav 
Schwalbe, the eminent comparative anatomist and anthropologist, 
showed that the dental formula of the Fay mm monkey was the same 
as that of alJ the Old World monkeys: 2.L2,3. The primitive forms 
of higher Primates have a recent addition in the newly discovered 
AlmQgaver, "The ape that avoids mountains,"" found in the Eocene 
strata of ihe southern slopes of the Pyrenees: a fragment of the lower 
Jaw with its teeth has been studied and described by Crusafont and 
Villalta (1954), The Amphipiihecus was discovered somewhat earlier 
(Colbert, 1937) in the Eocene strata at a place 60 km. from the town 
of Mogaung in Burma. This form is of great help in understanding 
the descent of the monkeys and apes. 

The next stage in the evolullon of the fossil anthropoids is represented 
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by the Pfopliopiihccus. It bears some resemblance lo the gibbon but 
IS smaller m the body. Some scholars believe the Procliopilhccus to 
M a gibbonoid stage in the evolution of the anthropoid apes and man, 
e that as it may, specialists arc fairly unanimous in accepting the 
Propiiopithecus as a distant conimon ancestor of the modem anthropoids 
and man. Fossil anthropoids in different lines of evolution emerced 
from the groups represented by the Parapithecus and Propiiopithecus. 
.v'kw ^ evolution from tlie Propiiopithecus lo the modem 

fi 1 ^'opilhccus whose jaw was first discovered in France 

k earliest discovery of a fossil anthropoid 

and the honour of making it belongs to the French anthropologist 
Edouard The chin of the Pliopilhecus, (ike that of other anthro- 

P '^7 canines are more prominent 

III ^ f‘he jaw is so obviously similar 
•,nJ tl tk^ that the Pliopithccus, now known from jaws 

Germany, Swit2erland and Mongolia, 
undoubledly i^‘presents an important link in the line of descent of 
mt.ic tiny anihmpoiiis. 

Propliopithcd and Pliopitheci inhabited the rich and abundant 
troi^cat forests that tens of millions of years ago covered large areas 

of carnivores in the trees favoured the biological devcloii 

monkeys (at this period the South American 
monkeys also underw'cnt progressive development), 

ihal progress made by the higher monkeys in tliis 
assimilation of new modes of 
locomotion such as brachiaiion and cniriaiion; 2) development of the 

and touch (the latter mainly on the palms of the hands); 

dttvclopmcnt of a gregarious way of life- 
occupation of large areas of the eontinenls; 6)^hi: emer: 
S species; 7) the emergence and perfection of new features 

pLdtTias nrobawIl^S''^^ changmg natural conditions. In iheanlhro- 
Cnt. • ii probably ejiprcssed m: J J greater mutation due to environ- 
'^reared size of the body; J) development of the 
in, 4) development of higher nervous aelivity, greater intellieence 
«nd wc .omplicKd .„d „ricd behwodr: 
more complicated forms of the maternal instinct: 6) the aonearance 
(among 1 c big anthropoids) of the nest-building instinct, 

ag^rSS 

nf ?ko k^ 27 to 12 million years bear evidence of the increasing size 
the body. First and foremost among them are the Drvooitheci of 

°^W^eous mandible (fig. 26) was found in France in 
856 nnd wdS described by Edouard LartcL It biager more massive 

;nd t,gb.r .ha. th..orihc PliopilhKus; th, cadirail.1, a^^r! 
r«l ocapbb „ la madcra aa.bropoid.: iberc i, >ha 
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cusps on ihe surface of the 
molars that Is found today in 
the descendants of the Dryo- 
piihcci, i.e., primarily in the 
modem great apes {fig. 27). 

We mentioned this paLtern 
because it is not only found in 
prcsenl-day anthropoids but 
sometimes also occurs in man. 

VVe repeat that another pat¬ 
tern^ the cruciform, is lypicat 
for man due to the shortening 
of his dental equipment in 
general and of the molars iu 
particular; all four cusps oc¬ 
cupy almost equal areas and 
arc separated by longitudinal 
and transverse furrows, la the 
anthropoids the antero-inte- 
ripreusp (metaconid) is bigger 
than the posterior (entoco- 
nid) eusp on account of which the farrow between them is fioi 
opposite that which separates the two exterior cusps (anterior and 
posterior, i.c., prptoconid and hypoconid). This rather intricate detail 
has proved to be of great importance for a conception of the evolution 
of Primates and the development of the highest of all Primates—man. 

With which of the modem apes is man most closely connected in 
origin? We may begin by excluding the gibbons and. particularly, the 
orangutans who have many features showing iheir excessive sfxcializa- 
don. in these two anthropoids adaptation to life in the trees has been 
carried to extremes and has arrived at the mode of locomotion known 


Pig. 26 . MamJjble of Dryopithecus funt^ni: 
Uirtct: 

/“-kfi liicral 2 -~^upcwiav aiipK-l. niiiii'jl 

vise. O.Abel. I9JI. 



Fib. 27 . Griinding surface or lower mplHrs; 

palticni an thlul lower n»l« of OfyL-ipittiecm chin- 
PiljJiEfi- W—L-ruJi: piilem Ijp^l of iTKMkMll liMIL /—pralmio- 
nid; J—metiioOftkJ J J—l^jnh^'dnld; ■Ent&cnnWi; S —hycwilsOBikl • 

JWtiocofliiJ' - 6 —SU.J. 13 . Aalliml sizf. XTt^w W, GrCiWy 
O. After, I9>l. 



as brachiation which 
involves climbing, 
swinging and leaping 
from branch to 
branch and from tree 
to tree using the arms 
alone. Such apes 
are sometimes called 
braehiators. 

The gibbons are 
swift brachiatorswho 
can swing for hours 
through the trees, 
flying straight from 
one tree lo another 



and olTcring a .spectacle in which tin usual agility h c<inibined with 
movemejits of great elegance. 

The crangutanSp with their heavy bodies and long, brittle bones^ 
are slow brachiators who study a branch before they will trust them¬ 
selves to hr Orangutans cliinb rather than swing from branch to 
branch. 

The slow-mo\ing orangutan stands out among the anthropoids with 
his shaggy russet pelage, cheek-pads, sternal glands of unknown 
signiheaneep the absence of a nail on his rudimentary great toes and 
other evidence of specialization; the orangutan is an obvious demte 
from type that has followed a line of development differing from that 
of the gibbon, chimpanzee and gorilla and still farther from the line 
From which man emerged. 

The molars of the orangutan are noticeably different from those of 
the gorilla or chimpanzee^ the cusps are lower, there are several additional 
cusps and the w^rinkles that cover the grinding surfaces are very shallow. 
The chimpanzee's molars have many wrinkles and they are of average 
depth; the gorilla has few of them and they are very deep, Primatologists 
can easily recognize the teeth of the modem apes, especially those of 
the gibbons. The teeth of fossil anthropoids also differ and can be 
recognizedp althougli this is a diHicult enough task owing to their great 
individual mutations; there are, furthermore, more species and genera 
than there arc of the living apes. 

Judging by the degree of slmjlariiy in the structure of the teeth and 
jaw the ancestors of the orangutan are best represented by two fossil 
anthropoids, the Palaeosimia and the Sivapithecus. The third upper 
right molar of the Palaeosimia was found jn 1915 near Simla in the 
Siwaiik foothills of the Himalayas where a rich collection of the bones 
and teeth of extinct monkeys was found in the Miocene and Pliocene 
strata. The grinding surface of tlie tooth is covered with easily identiOable 
tiny wrinkles which gave this ape the name of **wrinklc-loolhed 
(rugosidens) Palaeosimia”, Since 1879 the Jaws of a number of di Etc rent 
Sivapithccj have been discovered in the Miocene strata of the Siwalik 
Hills^ but it was not until 19J8 that Milo Heilman succeeded in recon¬ 
structing their dental arches {Gregory, Heilman and Lewis, I93S). Since 
several discoveries of the teeth of fossil orangutans have been made on 
the Asian mainland—in South China—where they lived in the Quater¬ 
nary Period it may be assumed that the orangutan was indigenous 
to that area. 

Compared with the orangutan and the gibbons, the chimpanzee and 
the gorilla, descended from the Dryopithccus group in the mid-Tertiary 
Period, display much greater approximatbn to man. From the same 
group the nearer ancestors of man also emerged. 

It must be admitted that wc are. unfortunately^ even today unable 
to gel an accunite picture of the body of the Dryopithccus. It is true 
that there exist about a dozen lower jaw fragments with several dozen 
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teeth, but the upper iccth arc known only from a few isolated samples. 
The upper jawbone (maxilla) has not been found; the same applies 
to the skull. All that Is known of the skeleton i$ a humerus and of that 


but a fragment. 

Despite this scholars have sue- 
cceded in showing by the tooth 
pattern and other features of the 
Dryopithecus that Dr. gcrmarucus 
Ab*l (Germany) could be the ances¬ 
tor of the chimpanzee. Dr, fontani 
Lartet (France) or Dr. punjabieus 
Pilgrim (India) of the gorilla; Dr. 
darwini Abel (Austria) belongs to 
man's ancestors (fig. 2a), But there 
are other fos$il anthropoids that 
more or less ht into a place among 
the ancestors of the chimpanzee^ go¬ 
rilla and man. 

In 1933p in East Africa, the frag¬ 
ment of a maxilla with a canine tooth 
and all the molars Intact was dis¬ 
covered; it belongs to an anEhropoid 
ape that lived at the beginning of the 
Miocene Epochs about 25,000,000 
years ago. A fragment of the man¬ 
dible wa3 also found. This ape was 
called the ProconsuU after a chim¬ 
panzee named Consul in the London 
Zoological Gardens. 

Later linds of the remains of 
fossil bones, a skull among tfiem^ on 
Rusinga Island in Lake Victoria, 
show that this monkey occupies an 
intermediate place between the prim¬ 
itive cercopithecoid type and the 
later anthropoids. The skull shows 
features that urc specific to the 
common ancestral group of the 
lower and highercatarrhine monkeys 
—the protocatarrhine group; among 
the features arc; the symphysis 
of the lower jaw h short, the lower 
incisors are small and placed verti¬ 
cally, the intermaxillary bones are 
narrow^ the nasal orifice is pear- 
shaped (aperture piriformis) and 
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Fig. 2^S. LoifcTr mobis 0^ Dryopitl^ecj. 

/—Pf, fcnniinii^ Abel fnmi PUbeeAli' 

plrp-ti. of Ilc^Derz. in Trbi±bE 2 lE]n||fefl. SctlWlbco— 
lea iccdnrii moa^; 2 —Df. puBjdblriHW PitgrllD 
frML Mity^oe unu m Si»aJjik wt Simli, 
IntUa—riitii moltrj J— Dt. darwiiu Abd 
Titibm Nlidtdk MJtKVK vtnhi *i Ncudoif, near 
Vkftfli—kft hM CPblar. *i'i Taatwm! 

liw, O.At^ IWI. 



Ftjt. 29. Fragments of jaws of 
RamapiEhccus brevirostris Lewis. 

J—rislrt heir d" m»qejble^ half 

bf yrppa- g|a,w. NaEUxal Ancr O. 
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I here is no $upra^orbita| ridge; a casi of ihtu cranium shows that ihecentral 
or rolundic sulcus is more anterior: ihe level of encephalic evolution is 
not high^ the brain being small in size; the intcro-posicrior cusp 
(h^pocoiic) of the upper molars grows from the protoconc and not 
from the rim (cingulum) of the enamel. 

Some sclioEars place ihi: RamLipilhccus among man's ancestors, Tw^o 
fragments of an upper and a lower jaw from two difTcrent individuals 
||]g, 29) were taken from the Siwalik Hills in 1934 and 1955 From Lower 
Pliocene slraEa. Il is important to note that jn the upper jaw there is no 
diastem between the sockets of the canine and the first premolar for 
I he lower canine to enter when the jaw s are closed: this is evidence for 
including Ramapithecus among man's ancestors rather than the contrary. 

In the Miocene and Pliocene epochs great changes took place in the 
manner of life of fossil anthropoids and numerous other animals qn 
account of the tremendous processes that led to the iransformatioii of 
the continents. In ihc course of these millions of years the gipntic 
mountain chains of Ihc Old World rose up; in many places the climate 
became drier and more contineniul: the dense masses of the tropical 
jungles began aL first to thin out and then to disappear. 

Like many other Lropical animals, the monkeys were accustomed to 
life in the forests^ in the trees; those who did not manage to adapt 
themselves to the new^ conditions in the tremendous open spaces that 
were formedH in most cases died out; some of them moved to the south 
and only a fewv such as the baboons and man's anthropoid ancestors^ 
wenL over to a life lived exclusively On the ground. 

The expanses of tropical vcgeiaiion that have remained from the 
lime of the geological revolution and the transformation in the surface 
of ihe continents that came w iih it, are much smaller in the Old World 
than they are in South America, The majority of the lower and higher 
catarrhinc monkeys, therefore, paid frequent visits to the ground in 
search of additional food; this cannot be said of the capuchin (CcbtisJ, 
marmoset (Hupale) and other New World monkeys who remained 
purely arboreal in the extensive forests of the Amazon iiasin and ihe 
neighbouring regions as far as Cenlral Americu. 

The remains of a fossil anthropoid found in South-East Georgia by 
Soviet scientists bear testimony to the tremendous changes that took 
place in the life of llic monkeys In that period. Palaeontological ex¬ 
tra vationSp organized in 1939 by Baku University and the Georgian 
Slate Museum, were conducted at Udabno, near Garcji Monastery in 
Kakhetia. Towards the end of the dig one of ihe members of the party, 
E. G, Gahashvili, continued the search; quite unexpectedly she found 
mo Eccih belonging to a fossil ape very near the surface. All hough 
ihcy lay at no great depih the gcologieai stratum was of considerable 
antiquity- Late Miocene or Early Pliocene which showed that the 
anthropoids must have lived In the Caucasus about 12 million years ago. 

E. G. Gabashvili ami N. O. Burchak-Abramovich. another member 


of llie cjipedition, made a detailed sludy of thh rare find which they 
published in 1945 and 1946, This find was of great importance to sctcncc 
because up to 1939 no remains of fossil anthropoids had been discovered 
on the territory of the Soviet Union. A ver^' limited number of teeth 
and skulls of some monkey-s had been found in the early twentieth 
century in Bcs.sarahia and the south-western regions of European 
y S.S.R. and little else (Gremyaisky, I957K 



Fig. 30. Right upper tcesh of UJabnopiih^u^t garcdricnsis BurchaL-Abnnnovich 

and Gabashvili: 

l-J—firw Tftdrai' diEid fVfcrTWllf ; I, 4 —CWAl aiprcE; 5^lQ-1cr<dl —mriJal i 

J, r—ifindiii# lUfftttt. (l■6> and <7) nicufdJ liit. AflEr N. ■fclEdwk-Ab^BIM^fc^ch ^nd 

E. Gktwdivilk m5. 

The Georgian find consisted of the second upper premolar and the 
neighbouring first molar (fig. 30). When found they were joined by bone 
tissue and. therefore, belonged to one individuaL The antero-interior 
cusp (proloconeS of the molar is joined to the posTcrio-exlerior cusp 
(metacone) by a ridge; judging by this the teeth belong to an anthropoid 
With a smallish body since the teeth are not very hlg. like those of a 
chimpanssee. The premolar 15 interesting for its ihrec roots; this peculi¬ 
arity is rarely met with in apes; on the upper premolar there are rarely 
two roots and on the lower two roots arc only found by way of ex¬ 
ception. 

The scholars named I he fossil ape they had discovered the Gareji 
Udabnopithceus. [t was a species that became extinct when the Caucasus 
Range was formed, [t is possible that higher and lower monkeys had 
lived in the iropical forests of the Caucasus until then. No doubt there 
are remains of bones, skulls and teeth of monkeys and other Primates 
preserved in the Tertiary sirafa of dilTerent parts of the Soviet Union. 

h is still difficult 10 determine the real place of the Udabnopitheeus 
among the fossil apes or its relation to modern apes (Gremyatsky, 1957) 
and to man*$ genealogy. The problem is less difbckilt in "respect of a 
scries of discoveries of anthropoids in the Upper Pliocene and Lower 
Pleistocene strata of South Africa. These are the Australopithecus and 
related forms that bear similarity to the chimpanzee* the gorilla and to 
rnan. Many scholar^ have written of closer phylogenetic relations between 
Australopithecus and man. 

The first of the South African anthropoids was found in 1924 in 
the eastern part of the Kalahari Desert in Bechiianaland. Near the 



Fig. 31. Skull or Australopithecus africaciius Dun^ Right Torcrior 
or rnandible uthi&d by W. Abek 

% Pii^nl B4ZIL Aflcf d, Abd. 



Fig. 32. Cast of Ausimk^pllhocus skull orul (right) common chimpanzee skull, both 

or same age. 

V* MlUmJ li^ Ana O.Ahdp I9JI. 






Fig. il. Upper deatiKicin and of AiJstraJop]tJiecu& (Itfg and commoTi 

chimpanzee^ hoth of sstrrw age. 

Vi FMtWHJ 3iz]t, Ancf D. AbeJ. 3?3'l r 



Fig, 34. Lower jaw^ of Austnaopithecu^ (left) and eommoo ebimpanzee, 
boih of same age. 

% Piliiral After O. Abel I9JL 

r£ulw»y station of Taujigs, lo the north of Kimberley, the skulls of 
two aduU baboons and the skult of a young anthropoid ape were found 
in a lime quarry. It was at first believed that the finds were not of great 
geological antiquity ; they were dated as belonging to the first half of 
the Quaternary Period, even clmer to the middle of that period which 
would give them an age of between 500.000 and 800.000 years. Some- 
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whal later some scholars began to consider the find much older and 
placed it, for example, at the end of the Pleisloeene and even the middle 
of the Pliocene. 

The incomplete skull of the South African anthropoid belonged to 
a young individual of about five years of age (figs. 31-341. This is 
shown by the full set of milk teeth behind which can be seen the first 
permanent molars that arc just beginning to erupt. The facial and 
frontal bones of the skull have been well preserved. Part of the skull 
forms a continuous whole with the mineral mass that fills it. 

The skull Was sent to the South African anatomist and biologist. 
Dr. Raymond A. Dart. He studied the skull and published a brief 
description in which he proposed calling the newlydiscovered anthro¬ 
poid the Australopithecus africanus. 

The discovery of the “Taungs ape” gave rise to many disputes. Some 
scholars, Othenio Abel (1931). for example, described it as the skull 
of the olTspring of a fossil gorilla. Others, like Hans Weinert (1932), 
saw in it more sitnilariiy with the skull of a chimpanzee and based their 
opinion, in particular, on the convex profile and on the form of the 
nasal bones and orbits. 

A third group, among whom were Dart, William Gregory and Milo 
Heilman (1938), thought that the Australopithecus bore greater resem¬ 
blance to the Dryopithecus and to man. The cusp pattern on the lower 
molars differs but little from that of the Dryopithecus. 

The supra-orbiial ridge of the skull is weakly developed, the canine 
teeth scarcely project above the others and the face, in Gregory’s opinion, 
is astonishingly pre-human. 

A fourth group of i^holars, like Wolfgang Abel, drew attention to 
the signs of specialization that led the Australopithecus away from the 
human line. For example, the first permanent molars of the Australo¬ 
pithecus differ from human teeth in being broader in the posterior haif. 

Now let us look at the size of the Australopithecus craniurn as 
described by Dart. V. M. Shapkin, a Soviet anthropologist, employing 
the precise method he propoi^ (1937), obtained the figure of 420c.c. 
which is not far from Wolfgang Abel’s figure of 390 c,c, Dr, Raymond 
Dart gave the volume of the cranium as 520 c.e. but this figure is 
undoubtedly an exaggeration. Taking the age of the owner of the skull 
into constdcrpiion the possible volume of an adult Aiisiralopitliecus 
cranium was taken as being S00-6(X> c.c. 

The conception of the Australopithecus type was greatly enriched 
when another skull of a fossil ape was found in the Transvaal in 1936, 
Jt was found in a cave near the village of Sterkfontein, not far from 
the town of Krugersdorp, 58 kilometres south-west of Pretoria. The 
skull is that of an adult specimen and is very similar to a chimpanzee 
skull except that the teeth arc more like those ofa human being. The skull 
is long in shape: the cranium is 145 mm. long and 96 mm, wide so that 
the cephalic index is low, l.c.. 96 > JOO: 145=66.2 (ultradolichocephalic). 



Fig. SkuEl of PurariEhrc^u!; cnifsidcns Broom, 
njtuj^l iLit. Artcf R. Hf«jm from K Ullrich, 195J 


Dr. Robert Broom h the 
South African palaeontol¬ 
ogist, who had been work¬ 
ing for nearly half a cen- 
inryf in South Africa on 
mammals and thdr evolu¬ 
tion, studied the skull of 
the Sterkfontein fossil ape 
and announced ii to be a 
new species, Australopithe¬ 
cus iransvaalcnsis. The 
study of a lower third mo¬ 
lar found at the same place 
which was very big and 
resembled that of a man 
compelled Broom to estab¬ 
lish a new genus, the PJe- 
sianthropus, l.e.^ an ape 
closer to man. And so 
the Sterkrontetrt anthropoid was named the Plesianlhropus transvaa!- 
ensis. 

Broom became deeply interested in African fossil apes and the problem 
of amhropogencsis: he devoted much tiine and effort to the search 
for further specimens. Between 1936 and 1947 his efforts resulted in 
10 incomplete skulls, 150 isolated teeth and several skeletal bones of 
The Plesianthropus bemg foundr In 1938 Broom had the good fortune 
to discover a wonderful fossil skuti (fig. 35). The story of the skull 
is the following, A schoolboy from the village of Kromdraal dug the 
skull of an ape out of the hillside near his village, broke it to pieces 
and took the teeth to play with. Broom got wind of this by accident 
and with the aid of the boy. who gave him the teeth, found some pieces 
of the skull in sifu. The geological age of the skulb appiircnlly, is Middle 
Quaternary. 

When Broom put the pieces of the skull togcElicr he was ama 2 :cd at 
their resemblance to a human being in the shape of the temporal bone, 
in the structure of the auditory canal (meatus acuslicus intern us), in 
the position of the occipital foramen, nearer to the base oT the skull 
lhan in living anthropoids. The dental arch was wide, the canines small 
and the teeth very similar to those of a human being. 

On the conclusion of his investigations Broom gave I he Kromdraa? 
anthropoid the name of Paranthropus, an ape clo-se to man. In 1939 
some bones of the Paranthropus skeleton were found that greatly 
resembled the Plesianlhropus. Both apes closely appro.ximate the 
.Australopithecus. 

In t9^l950 Broom made a number of new discoveries of South 
African anthropoids—the Paranthropus emssidens (massivc-toothed^ 



Fig. 36, P^rantlirapus m&ndlblc- 

l—\trt UIKCI : % aituTAl dw. AlWr It Bwaam ftom H. tJPrMi, IW3. 


(fig. 36) and the AiistralopjtheciJ£ promctheus (an ape knowing the use 
of fire) (fig. 37). From this it is to he assumed that Africa must be rich 
in the remains of other, still unknown apes (Nesturkh, 1937, 1938; 
Yakimov, 1950,1951). especially as the English anthropologist, L. Lcakcy[ 
tn 1947 found the skuil of the African Proconsul (mentioued above) 
in the Kavirondo area of East Africa; the Proconsul has points of 
resemblance with the chimpanzee. 



From what has been said we may draw the conclusion that most 
probably, in Africa, in the first half of the Quaternary or towards the 
cud of the Tertiary Period several different species of highly developed 
anthropoid apes had taken form. They had a brain capacity of SOQlGOOg c 
or even more (with a weight of 40-50 kg.), and jaws and teeth of typical 

anthropoid pattern but at the 
same lime showing considerable 
proximity to human teeth. 

Siomc of the African fossil 
anthropoids even walked on two 
legs as can be seen from the shape 
and structure of the long bones 
and other parts of the skeleton 
that have been found, for example, 
the pelvis of the Australopithecus 
prometheus (1948) or the thigh¬ 
bone and tibial of the Plesian- 
thropus (J947). It is also possible 
that they used sticks and stones as 
weapons. The Aasiralopiihccus 
Fig J7. Mandible of Austnilopitheftis pro- Savannahs or arid semi- 

■nciheus Dart iita, while being ckaried regions (fig. 38) and also 

of breccia. killed animals for food, hunting 

V* wntroi iizE. Aficr x, Chit, iMg. hares and baboons. 
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South African scholars {Brooin and Shcpcrs, 1945; Dart, 1949) 
ascribe ihc ability to use fire and speech to fossil antliropoids of the 
Australopithecus prometheus type. There arc, however, no facts to 
support these assumptionsh Attempts to present the South African 
anthropoids as the oldest liominids are without any foundation. There 
is also insufTicient evidence to show that these anthropoids were the 
ancestors of the whole human race or part of it. The same applies to 
the Orcopithecus* remains of which were found in Italy, in the femboli 
Hills in Tuscany. Teeth, jaws and fragments of the forearm were found 


Fig. 33. AustralopiittKcus, ftcconsinactcd Fig. 39. Skull of fossil baboon showing 
by W. E. Lc Gros Clark, 1952. iraees of blows inflicted by Atistralo- 

H. ULlrich, 1953. pj^hcCUS- 

^baul Vi lutUral iLze. AIW It. tMlricb, |95t. 

in Middle Miocene and Early Pliocene sirata. Tlicse bone fragments 
and the complete skeleton recently found show that the Oreopithecus 
batnbotii very closely approximated the anthropoids (Hurzeler« 1949, 
1954, 1958; Grcmyatskj% 1958}. 

The Australopithecus and Oreopithecus must be, at best, regarded as 
**nalure's unsuccessful attempts'* for they are apes that have become 
extinct. Man derived from one of the South Asian forms of ape that 
dcs eloped from the Early Pliocene anihropoid apes of the Ramapithecus 
type. 

The discovery of the Australopithecus group of South African an thro* 
poids flig. 40) caused many scholars to ponder anew over the possible 
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geographical site of I he original habitat of man's anecsiors. man's birth¬ 
place. Dart proclaimed Somh Africa the cradle of mankind and his 
opinion was supported by Broom {1946) and Keith (1950) 

The idea of Africa as the probable cradle of the human mce is not 
a new one. Charles Danvm, as long ago as J 871, spoke of the African 
conttnent as the possible place where man first emerged He referred 
to the very important fact that the gonlla and chimpanzee live in Africa 
and they arc man's nearest relatives. We know, wrote Darwin that 
modern mammals, living within the bounds of an extensive area arc 
phylogenicalty related to extinct forms that lived in the same area 
Wc must remember, however, that in North-East Africa (in Egypt), 
the remains of the Parapithecus and Propliopithecus. the common 
ancestors of the living anthropoids, have been found. It would seem 
more lo^cal, therefore, to place man’s ancestral home in North-East 
rather than in South Africa, 


The sum total of other data, however, lead us to seek the habitat 
ol Uic hrst man in the southern part of Asia and not in Africa. Fossil 
remains of anthropoid and lower catarrhine monkeys have been found 
in ilie biwahk Hills in Northern India since 1379; the tooth of a Plio- 
pithceus posthumus was found In Mongolia in 1924 bv Max Schlosser 
who called the ape the forefather of man; the Ddabnopithocus serves 
to )mk up the South Asian fossil anthropoids with the Pliopilheci and 
Dryopiiheci of Europe. 

The very long and fairly broad belt which has yielded many remaiits 
of fossit apes stretched, m the Miocene and Pliocene, from the Euro- 
^an shorn of the Atlantic Ocean in a direction $outh-cast-by-south 
as^far as the Malay Archipelago (wilh Java as its centre). Different 
scholars have placed man's ancestral home in extensive areas of Central 

probable that part 

of the terntory of South-East Asia should also be added. Here we mav 
rvk of the Russian scholar, P. P. Soshkin (I928),and the 

Osborn hypoihcsts (1933). It is possible that the habitat of primitive 
man also included part of North-East Africa, ^ 

The remains of primiiivc man found in South-East Asia are further 
evidence of the Asian habitat of the first man. We do not consider 

of Pithecanthropus and 
Sinanthropus to be sufficiently well founded: it is difficult, even im- 

covering a distance of almost 
ih.UWkm m a short period; the journey from South Africa would 

“ indented coasts of the Indian Ocean and 

SrShc eastward through South Asia as far 

a-'^ ine Ji[ibitat of Stnanthropus near Peking 

Hypotheses on man’s origin in North Asia have also been propounded 

10 the Wijser hypothesis the mnuence of the advancing cold front 
made m.in s ancestors move farther and farther south down the Asian 
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Fig. 40. Silt'S where fossil Priisiati^s ha%t bccti UistOvenrtl. 











































































































































































































































































































































continent, where the tmnsiLicit rront ape to man look place m one of 
those regions. There is, however, no evidenoe in the palaconloJogy of 
the Asian Prim ales so that the hypothesis lacks conviction. 

There is also lilttc chance of finding man's first habitat in Europe 
which is nothing more than a pcninsnla of the Afreurasian continent. 
Absolutely beyond the bounds of probability is the search for the first 
man in Australia (Otto Schoetensack, 1908) with its archaic world of 
marsupials; equally improbable is Florentiao Ameghino's South Ameri- 
can hypothesis (1934), since the time man first reached that continent 
from Asia is probably no more than 25^000 or 30,000 years ago* 

It is quite obvious that the ape's line of evolution wa$ closely con¬ 
nected with the gigantic tectonic processes that transformed the surface 
of the Earth in the Miocene and Pliocene. It was then that the great 
mountain folds were formed, the climate changed from wet tropical 
to subtropical and temperate, even cold in places, and many regions 
grew drier* the trees grew scantier and huge forests disappeared alto¬ 
gether. Part of the fauna must have perished, part adapted itself to the 
new conditions and part migrated. Traces of the Ncogene (Upper 
Tertiary) migration of mammals arc to be seen in the numerous Asian 
animals—fossil horses* elephants, ostriches* monkeys—that found their 
way to Europe and Africa. This migrating fauna has been given the 
name *"Pikcrmi fauna’" from a place in Greece that served them as a 
halting place during migration and Is very rich in bone remains. In 
living Africa! fauna there is a considerable mixture of Pikermi fauna* 
Some of the apes, like Mcsopithecus pentelki (a monkey intermedintc 
between a marmoset and a gibbon found near Pentclicon, Athens), 
migrated farther while others, like the Udabnopithecus garejiensis, died 
out and became extinct on the way; a third group remaining in Asia 
developed into the Pleistocene Asian apes and were the ancestors of 
the modem apes and of man. In ihc majority of cases these latter extinct 
apes were compelled to take to a part arboreal, part ground way qf life; 
some of them, such as the baboons* kept to the ground compkicly. 
Man^s ancestors had to adapt themselves to orthograde locomotion on 
the ground that differed from the pronograde locomotion of the ba¬ 
boons—they walked on two kgs and not on four. The conditions for 
and the possibility of the emergence of man are to be found, first and 
foremost* in the peculiarities of structure and ecology of the Upper 
Tertiary fossil apes. As mpfi, too, is an a^-like catarrhine primate he 
could not have descended from the American monkeys, that in many 
respects differ sharply from the Old World monkeys. Take for example, 
the position of the head; for many of the highly developed ring-tailed 
types, head downwards is the normal alutude. To expect any of the 
Cebsdac to become bipedal and at the same time reduce the external 
part of the tail, to assume it possible for them to develop an opposable 
thumb and a highly complex brain cortex, to expect them to develop 
the entire group of prerequisites necessary for the ape to become man 
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is quite out of the question. The Hapdidac are no more suitable. Hy¬ 
potheses that require the descent of man from the American monkeys 
do not hold water. 

It wUl be sulUcient to point to the considerable anatomic dissimilarities 
between the New and Old World monkeys or apes and, consequently^ 
between them and man. The American monkeys have three premolais 
instead of two; the external acoustic duct is short and not long; the 
laryngeal sacs are not derived from Morgagni's ventricles. 

Still less admissible is the idea that man has descended from a primate 
of a milch low^er anatomical typCp such as the larsiers or lemurs. Never¬ 
theless, such hypotheses are met with in scientific literature aithou^ 
they are a direct contradiciioii of Darwinism. The next chapter will 
be devoted to the struggle against anti-Darwinist hypotheses of anthropo- 
genesis. 



C HA^TIi THCll 


CRITICISM OF THE LATER HYPOTHESES 
COISCERNINQ THE ORIQIN OF MAN 


1, RELIGEOUS EXPLA^ATEONS OF ANTHROPOCEN^IS 

From the foregoing it Pol lows that Darwin's theory of anthropogenesis, 
in the part dealing with the descent of man and with his nearer OACcsiors 
on Earth, is fuily confirmed by modern biology, a science which is 
delving ever deeper into the evolution of the animal kingdom and pro¬ 
viding a clearer picture of the factors determining the development 
of organisms. 

Darwinism struck a crashing blow at religion wiih its false teleological 
conceptions of an eternally predetermined harmony in nature or of 
the development of living and lifeless nature in accordance with *'the 
divine plan of creation." Even today, there are many people whose 
minds arc filled with the idea that the changes taking place in the world 
have no connection with each other. 

Metaphysically thinking people believe that the world remains un* 
changed and is directed by ihc divine being that created it. The idealist, 
metaphysical philosophy, the basis of religion, is the diametrical opposite 
of dialectical materialism, a genuinely scientific philosophy. The religious 
concept of the worJd prevents an understanding of the emergence of 
new qualities and docs not admit of the transition from quantity to 
quality. The meta physicists, therefore, deny I he descent of man from 
the apes. 

As far as anthropologists abroad are concerned, the problem of 
anthropogenesis is still not linked up with the leading role plawd by 
work, it is precisely this factor that takes first place in the Marxist 
explanation of the qualitatively spccilic process of the formation of 
mar (Grcmyalsky, 1934, pp. 33-42). 

Thccapimlist system prevents many bourgeois scientists from correctly 
understanding the processes of development in nature and society ns 
being ciTected dialectically; it frequently dielales conclusions that are 
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in direct contradiction to the fads from which they were drawn. Alfred 
Wallace (1823-1^13the eminent British biologist and evolutionist^ 
h a singular representative of this class of scientist. 

He could not admit that the human body developed from that 
of an ancestor resemblmg an ape, and that nian‘$ big brain could have 
developed from an ape brain by means of such evolutionary factors 
as mutation and natural selection. 

In particular. Wallace did not agree that it was possible for the human 
psyche to have developed on the basis of the higher nerv^ous activity 
of an animat. “... We possess intellectual and morn] faculties which 
could not have been so developed, but must have had another origin: 
and for this origin we can only find an adequate cause in the unseen 
universe of spirit,"* In connection with this wc may recall that Linnaeus 
recognized the great similarity between man and the apes but declared 
that the human soul was a particle of the divine spirit. 

Wallace speaks as a true representative of metaphysics. He merely 
stated openly that which many other evolutionisis of his time remained 
silent about, in his efforts to link up Darwin's theory as closely as pos- 
sible with religion, he said that the devdoptnent of the higher intelli¬ 
gence in man had been guided by the law of natural selection for a more 
noble aim—apparently in order that man, as the most highly developed 
animal, could think about God I 

Another fallacious theory opposed to Darwinism was that the struclure 
of the ape evolved from that of man, the prototype of all animals. 
Johann Ranke (1S97), for CJ?ample. said that the highest type of skull 
formation, that of man* is the common starling-point for the de^elop- 
meni of the skulls of the whole family of mammals. 

A similar viewpoint was developed later by Johann Kollmann (l^L 
w^ho thought that the common ancestor of man and the anthropoid apes 
had a more highly developed skulL round in shape as distinct from the 
low skulls of the modern apes. Kollmann based his ideas on the fact that 
I he skull of the newborn ape bus a shape more resembling that of ati 
adult man than of an adult ape. 

The theories of Ranke and Kollmann have no basis because the skull* 
in the period of uterine development, is rounder and higher in other 
mammals and not only in apes: the conclusion that the mammals are 
derived from man obviously docs not conform to the facts of palaeon¬ 
tology and other branches of biology. 

Some twentieth century authors, like E. Dacque (1935) and Otto 
Kleinschmidt {1931 j, have attempted, under the guise of science, to resus¬ 
citate Kolltnann's ideas. Dacqui^ even tried to reconcile scEcntific data 
on the origin of man with ihe Biblical myth of the creation of the first 
man. 

With regard to KEcinschmidt: he erroneously regards all fossil men 

* .\irn;(l ItuFiscI W allace. London 1SS9, p. 47S- 
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and ihc Ausiralopithcci as being races of moderri mankind; he, further¬ 
more, takes the line of dcvcIopmEnt of olfier anlhropoids far from the 
human line and links up the apes ^\ilh a set of types that are alien to man. 

The anti-evolutionist, M. WestenhGfer (iQilS). tried to sho^' that man 
had descended directly from the lower mammals^ by-passing the ape 
stage. He tried to find support for his hypothesis in the fact that man's 
kidneys have a complicated sirtictiire and consist of almost a do^en 
renal pyramids. This is^ indeed^ one of the greatest structural diffctences 
that dislinguishes man from the apes, monkeys and other Primates. 

With regard to this feature in the anthropoid apes it is known that in 
certain individuals among the ehimpanzees as many as seven pyramids 
have been counted; the gorilla has one and the gibbon up to four; in the 
orangutan the four pyramids grow together and open into the renal duct 
by means of a common nipple. The marmosets^ macaques, baboons and 
other Certopilhcci of the Old World have one pyramid each. The New 
World monkeys also have kidneys with one pyramid^ although in some 
of them it is of complejt form, having grown out of four to six pyramids. 

To refute Westenhoter’s hypothesis it is sufficient to mention the great 
variation in the number of renal pyramids in man —from three to twenty. 
The kidney is clearly divided in the foetus stage. The complex pyramidal 
structure is also found in monkey. Although the division of the kidneys 
is very pronounced jn man their evolution from the anthropoid ivpe 
can be shown. 

W^eslenhbfcr, a follower of Rudolf Virchow, a German pathologist 
who opposed Darwin's theory and rejected the view of the Pithecanthro¬ 
pus as the earliest man, is also a fierce anti-Darwinist in his concepts 
of anihropogenesis. NVcsienhofer adopts the position that the essence of 
the process of anthropogenesis is unknowable and prefers the "poetic- 
intuitive spirit to scientific knowledge (Gremyatsky 1931. pp, 182-191: 
1937. pp. 13^131) 

The mechanical fusing of science and religion, of evolution and mira¬ 
cles, in explaining anthropogencsis shows how helpless reactionary biolo¬ 
gists are in Eheir attempts to reconcile natural science and religion, 
although such attempts have been made on many occasions in the past 
and arc still being made today. 

The reactionary scientist, Fv^nz Koch (1929), for example, says that 
"Darwinism is a problem in pure science, that is, a problem of the out¬ 
side world and has nothing whatever to do with problems of our inner 
world, with questions of religion or philosophical conviction. Only 
ignorance or intolerance can unreservedly tic up Darwinism with mate¬ 
rialism or atheism.^' 

It was only recently (1957) that S. L. Sobol published Charles Darwin's 
autobiography in full; in this book the great scientist makes his matertah 
ist and atheistic views quite clcar^ Darwin's theory shows that Koch had 
better look for ignorance and intolerance in himself and in others 
of his ilk and not in the camp of materialism. 


Stalements similar to K.och*s have been inade by B. Bavink 
and H. Weinert (t932) who were of the opinion that the question of the 
origin of itinn has nothing to do with morals and religion. 

All this, however^ is nothing more than an attempt to unite two antip¬ 
odal w'orld conceptions, the idealist and materialist conoeptions. Science 
and religion arc inconipatible. Religion is based on belief in God* the 
creator of the universe. The scientific method is based on knowledge of 
nature and society, on the study of their laws and development. 

The bourgeoisie cultivates religion. Reactionary bourgeois scientists^ 
fulhlUng the demands of the ruhng ebss, lend their aid to the claigy in 
defending religion from the blows dealt it by science. Lenin pointed out 
on many occasions that the exploiting classes need the social functions of 
religion to retain their supremacy. 

The question of the origin of man is not one of abstract science that 
gives rise to purely theoretical disputes inside the stEcntist's study. The 
battles fought around this question, on the contrary, are skirmishes in 
ihe class struggle. Suffice it to recall the Scopes Trial in America. 

In 1925, in Dayton, Tennessee, a young teacher, John Scopes, was 
arraigned and tried for having, in contravention of the law on the sub¬ 
ject, told the school children about Darwin's theories and his hypothesis 
of the descent of man from an ape. 

In at least hfteen of the United Stales of America there are stale 
laws forbidding the teaching of cvoluTionary theories. On March 2,J, 
1925* the Governor of the Slate of Tennessee endorsed ihc following 
law: "Be it enacted by the General Assembly of the State of Tennessee* 
that it shall be unlawful for any teacher in any of the universities,^ normal 
and all other public schools of the State which arc supported in whole 
or in part by the public school funds of the Stale* to teach any theory 
that denies the story of the Divine creation of man as taught in the Bible, 
and to Leach Instead that man has descended from a lower order of ani¬ 
mals.” The law was again discussed on its expiration by the General 
Assembly of the Slate (1934) and. by the decision of a majority of the 
members, was prolonged. 

The Scopes Trial look place before a huge crowd, many visitors 
being present as well as local citizens. The chief prosecuting counsel was 
Wtlliam Jennings Bryan, a former Secretary of State and presidential 
nominee: he held the Bible in his hands as the "foundation of life.” 

The Bible was not much help to him: in his attempts to answer the 
sarcastic questions of Scopes" counsel about the w^hale that is supposed 
lo have swallowed Jonah, about Joshua who ordered the sun to stand 
still and others —Bryan publicly disclosed his complete ignorance of 
natural science and history and, incidentally, of the Bible itself. 

In the words of Bernard Shaw* the eminent British man of letters* 
the Monkey Trial had made the American continent the laughing-stock 
of the civilized world. Despite everything, the class court of the bour¬ 
geoisie found Scopes guilty and hned him a hundred dollars. 
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Religion continues lo be the faiihrul ally of capital ism. The capitalist 
stales every support to religion and maintain metaphysical philos¬ 
ophy as a means of ensuring their domination. The world that is building 
socialisTit bases itself on the philosophy of dialectical materialism, an 
implacable enemy of religion. 

Dialectical and historical materialism are powerful insrruments for 
the transformation of human society: with the building of socialism and 
then of communism the social and economic base is being fundamentally 
changed, the world outlook of the working people is undergoing a pro¬ 
found change and they are freeing themselves from the shackles of reli¬ 
gion and from the old metaphysical, idealist outlook on the world. The 
dis^'mination of a correct understanding of natural phenomena and of 
society, the process of anthropogenesis in particular, will accelerate the 
change in philosophy. 

2. THE TARSItfR HVPOTHEStS 



Attciiipis have been made by some seienLists to replace the conception 
pul forward by Darwin and Engels that man has developed from a fossil 

anthropoid ape by idea^ of his 
descent from other Primates. 
One of them is the English 
biologist and nnatomisiE Fred¬ 
erick Wood Jones, who pro¬ 
pounded a detailed hypjolhe- 
si5 of the origin of man 
directly from an ancient Low- 
er Tertiary tarsier. 

The only living represent¬ 
atives of ihe tarsiers are tiny 
animals (fig. 41) living in the 
East I nd ies- Mai nya a rca whe re 
they ate a typical feature of 
the local fauna. Outwardly 
the tarsiers resemble the jerboa. 
They have the huge eyes typ¬ 
ical of nocturnal animals, very 
long hind and very short fore 
limbs and a long tail that they 
use not only as a rudder and 
counterbalance when leaping 
nimbly from branch to branch, 
but also as a support when 
they arc resting. The tarsicr 
Fig. ^1, Iflirsius spcs^trxiin Sidit. moves about in a more or 

Aftur E. Boiikrttcf. I9M, less upright position with the 


ilid of iu hind limbs. The calcaneus and navicular bones of the foot are 
extremely long from which it gets its name of larsicr. 

The tarster hypotliesls got Its name from these pecLiliarities. According 
to Wood Jones the tarsier bears more resemblance to man than man 
does to the anthropoids. He maintains that the larster's upright loco¬ 
motion is the starting-point for the development of the erect position in 
man^s ancestors. 

The only grain of truth in this contention is that the tarsiers bear more 
resemblance to monkeys than the lemurs do, and there are many scholars 
who believe that the Old and New World tarsiers w-ere the Forerunners 
of the respective groups of monkeys. They have, for example, a partition 
between the orbital and temporal fossae while the lemurs have a broad 
penetrating orifice surrounded by a bone ring (HilL 1955). 

Other features show that the tarsier is more primitive than the lemurs 
and approximales more closely to the Jnsectivora; some of these are: 
the dental system (an anterior cusp on the Lower molars, the paraconid, 
that has been absent in other Primates since the early Tertiary Period) 
and a big gut of a very simple form. The place of the tarsiers in the phylo- 
geny of the Primates is, therefore, a rather complicated question. 

There are two or three species of tarsiers living today. They are ihe 
specialized descendants of an extensive group that lived over large areas 
of Europe; Asia and North America in the early epochs of the Tertiary 
Period. Many of the tarsiers living at the very loginning of the Tertiary 
Period, in the Palucocenc, were closer to the lemurs in the structure ofthc 
body; they had common ancestors in the insect^adng mammals (Insecti- 
vom) of the Upper Cretaceous Period. Some of the primitive tarsiers 
of the Eocene Epoch were the ancestors of ihe Old and New World 
mdhkeys (Gremyataky, 1955). It was from the Old World group of mon¬ 
keys that man's closest ancestors in the shape of biped ah ground-living, 
highly developed apes look form in the Iasi epoch of the Tertiary Period. 
From this fact, however, we must not draw the conclusion that man 
evolved directly from the tarsiers as Wood Jones asserts. 

Wood Jones fir^t pul forward hi$ hypothesis in 1916 (cf. Deshin. 1922. 
pp. 174'1S2). The hypethesis, however, did not gain support among 
scholars. In 1929, Wood Jones'second monograph appeared in which he 
mustered the whole arsenal of his proofs of man's dtscenl From the tar¬ 
siers and not from the monkeys. In this monograph Wood Jones made a 
detailed analysis of the speeilic nature of the larsicFs structure and com¬ 
pared it with that of man and other Primates. He tried to show, in partic¬ 
ular, that all the similarities between man and the apes are the result of 
parallel development and not of blood relationship as the majority of 
a nth rapo legists and other scicnlists believe. He finds that the apes approx¬ 
imate more closely to the lower monkey's than lo man. 

An important argument pul forward by Wood Jones is that the pro¬ 
portions of the human body (short arms and long legs) differ from those 
that are typical of all apes {long arms and short legs), while the proper- 
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tions of ihc larsicr’s body are supposedly more reminUcent of inan. To 
these Jones adds the pcou I lari lies of the hairy coat (in particular the distri¬ 
bution of the hairs on the body), the shortened face section of the skull, 
absence of bones in the penis and clitoris, the peculiar form and structure 
of the external reproductive organs of the female and other apparent 
similarities with man. 

Wood Jones contends that some primitive features of the human 
body point to a very distant stage of evolution of those mammals that 
served him as ancestors; these are the peculiar structure of the collar-bone 
and certain muscles that are to be found, apart from man, only ia such 
oviparous mammals as the platypus: the structure of man’s hands 
apparently recalls such ancient animals as the amphibians of the Car¬ 
boniferous Period of the rataeozoic. 

Jones’ hypothesis was sharply criticized in his own country and abroad. 
Some of the data produced by Wood Jones are not in accordance with 
ibe facts and others permit of a different explanation. Wood Jones, for 
example, lays great stress on the shape of the roots of human premolars. 
It is common knowledge that human premolars have a single instead of 
a double root as is usual for catarrhine monkeys. The roots of the pre¬ 
molars in the latter are placed side by side along the dental arch whereas 
when a human premolar has two roots they are placed one on The cheek 
side of the tooth and one on the tongue side. 

The upper pre molars of catarrhine monkeys normally have three roots 
while those of man have ore or two or a root that is not fully divided 
into two; itv the latter case the root is in the cheek-tongue position, as 
Wood Jones particularly stresses. He grants that the position of the roots 
of the upper pretnolars in man could be evolved from the dental system of 
the great apes because two of the three possessed by the latter are in ific 
check-tongue position. But still, the lower premolars in man have not been 
satisfactorily explained because. Wood Jones maintains, the catarrhine 
monkeys have never had lower premolars with double or with triple roots 
in the check-tongue position such as arc sometimes found in man. 

In this ca« Jones is mistaken because this arrangement of roots has 
been noted in some of the higher catarrhine monkeys. 

Lower premolars with triple roots in a chimpanzee have been de- 
scrib^ m scientific literature. M. Ch. Benncjeant (r«6> puhlished a 
description and photographs of the lower jaw of a chimpanzee with 
such premolars. 

Franz Weidenreich (1937) studied the structure of the premolars and 
their roots in the Sinanthropus and slated categorically that they are a 
development of the type of premolar found in fossil anthropoid apes 
Oregon^ {1934} explains the changes in the position of the roots of man's 
premolars as being due to the shortening of the jaw in the course of 
anlhropogcnesis. 

The study of the teeth of people and anthropoid apes at the Moscow 
Institute and Museum of Anthropology showed me the possibility of 
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$till another e^tpLanation; the anterior root of ihc three found in man^s 
ancestors has been Josl and the remaining iwo arc arranged across the 
dental arch. This possibility also contradicts the Jones hypothesis. 

There arc many other facts that go to disprove the hypothesis. 

Contrary to Wood Jones' assertion^ the blood of the larsier is not related 
to that of man. Between the blood of man and that of the chimpanzee 
and other apes great similarity, even identity^ has been noted, Frederick 
Tilney (1928) stated in a report on the precipitation reaction that the 
blood of the tarsler is closer to that of man, the orangutan and the gibbon 
than to that of the nnacaqiic and the American monkeys. This was an 
obvious error: according to data given by Le Cros Clark t l924) experi¬ 
ments with the precipitation tests For their similarity with human bloody 
tarsier and toris blood gave negative results—there was no precipitation 
and no clouding or rings. 

Wood Jones lists the following points of similarity between the lower 
calarrbine monkeys and the anthropoids that distinguish them from man : 

1) the nasal bones grow together at an early age; 

2) the frontal and temporal bones are closer, especially in the gorilla 
and chimpanzee;* 

3) the upper prcmolars have three roots; 

4) there arc noticeable differences in the size of the canines of the two 
sexes: 

5) there is a long bony outer auditory canal (only that of the orangutan 
is short); 

6) in all these monkeys only two main arteries branch off from the 
arch of the aorta (in the gorilla and the chimpanzee the branched form 
typical for man is also found); 

7) there is a stipciilcial brachial artery; 

S) in the hind limbs there is a big saphenous artery: 

9) there are highly developed air-sacs (these arc not developed in the 
majority of the gib^nsl; 

10) the majority of kidneys consist of one pyramid; 

11) the Simian sulcus is highly developed in the temporal-occipital 
region of the cerebral cortex. 


* The junction or ihe fronlal and icmjKJnit bond by means of a suture of some 
length is calkd she froniaMemporal pserion. Another type of pterion is typitaJ of 
the lemurs and tarsiersK the American monkeys, gibbons, the onmEruum and man in 
which the chkr contact is between ih* wing of the parietal bone and the lempora! 
bone thLs is the alisphcnoid-parietal pteriorv which has «hc rorm of the letter H 
lying on iit side and not standing upright ns is the cose with the rrantaldcmponil Junc- 
lipn in this region (in many American monkeys the ij gomntic bones also form pun of 
ihe pterion so that ii is xygomatic-olisphenold-iemporal). ttome scholars ccnncci the 
characEer of the pterion area with ihc development of the temporal lobe in Primates, 
as bcins the region of the cerebral bemispberea that is lypicat for them. In any case 
the shape of Ihe pterion characterizes ihe difTcrent BTOup^ of Primates and is useful 
in systeniaiici- 
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To thcs€ could have been added ihe Fact that the chimpanzee and 
orangutan, for example, have (according to Charles Sonntag, 1923) a 
much less developed sj^lem of lymphatic glands than man: the chimpan¬ 
zee has 21. the orangutan 20 and man 48 groups. There is still another 
difference in the vascular system that may be mentioned. When the sub¬ 
clavian artery in man enters the upper extremity it is called the axillary 
and goes deeper into the shoulder than the biggest nerve, the median. The 
lower monkeys and apes have an axillary artcrv that is superior to the 
nci^e. This is explained in the following way:' in the shoulder of the 
embryo two blood vessels are formed, one above and the other deeper 
than the median nerve. As the human foetus develops the superior 
artery atrophies, and as the monkey develops the inferior artery atrophies. 

These points of similarity between the lower monkeys and the apes, 
however, fall far short of the common structural features that were 
Kteblished by Thomas Huxley for man and the apes and which were 
bneny expressed in his ^eli-known thesis on their grciit similarity. 
Hiijtley drew the conclusion that the apes arc more similar to man than 
to tnc lower monkeys. He said: ‘Thus, whatever system of organs be 
Studied^ the compiirison of their mqdificaticns in the ape series leads to 
one and the same result-that the structural differences which separate 
Man from the Gorilla and the Chimpanzee are not so great as those which 
separate the Gorilla from the lower apes.”* 

The lower cuiarrhine monkeys are very specialized arimgts: they 
possess ischial callosities and cheek pouches: the four cusps on their 
molars are joined in pairs by typical transverse ridges. The monkeys have 
a more primitive brain structure and the vascular system of the brain is 
differently constructed from tha^ of man and the apes. In the st>calied 
monkey type there is only one anterior cerebral artery that outwardly 
resembles a basilar artery (a. cerebri basilarish Man and the anthropoid 
apes, like the majority of mammals, have two anterior cerebral arteries 
joined byan anterior eommunicBling artery(B. K. Gindtscand A. M. Fe¬ 
dotova. 1932, pp. 107-112). The points of greater similarity between the 
lower and higher apes are explained by their common ancestry. The 
numerous points of similarity between ihc anthropoid apes and man 
conslituie one of the best proofs that man descended from a species of 
fossil anthropoid ape, 'j* 

The facts cited above confirm Darwin's simian hypothesis and dis- 
prove the larsicf hypothesis proposed by Wood /ones. The larsier's 
shortened faw is to a great extent to be explained by the powerful devel¬ 
opment of the organ of vision and the reduced olfactory organ The 
proportion of the larsier’s c,xtrcmiiies arc less similar to those of man 
than man s are to those of the lemur or monkey. The tarsier's long tail 
with us many funcjions. including that of catapulting it from a sittine 
position, docs not favour the tarsier hypothesis. The tarsier is no bigger 

• Thomas Huxley. EiM’nec m to Piacc ir, AWre. London IS«3,p, 103, 
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ihan a ral 50 lhai in size ii h far removed froin the apes. Among the 
fossil forms of the larsier known to science there are no middle-sized or 
big forms, to say nothing of giant tarsiers. 

Another fact dlsprovini Wood Jone^" theory i$ that the larsicr i$ not 
a gregarious animal. They live either alone or in pairs and are not found 
in herds such as are typical for many lemurs and almost all monkeys. 
This is a very important fact for man is, first and Foremost, a social being 
who produces tools and uses them. 

The very significant objections raised to the tarster hypothesis of anthro- 
pogencsis propounded by Wood Jones and its obvious contradiction 
of many facts of comparative anatomy, primatology, palaeontology and 
anthropology lead us to the conclusion that this hypothesis is eomplctcly 
unfounded (cf Roginsky, 194K), 

SOME SIMIAN HYTOTHESliS 

A number of scholars (Karl Vogt, Florentino Ameghino, Giuseppe 
Sera) have tried to show that man descended from the American mon¬ 
keys. Let us examine the platyrrhinian hypothesis of the South American 
scholar Ameghino. Kc discovered the remains of skulls of fossil Fninates 
and other mammals including those of ancient man in Miocene and 
higher strata in South America. On the basis of his study of these re¬ 
mains Ameghino drew up a new genealogy for man, in which he included 
among man's ancestors some of the fossil animals he had dis^ 
covered. 

A critical study of the skulls and bones from Ameghino's collection 
by other scientists, Hans Bfuntschli in particular (I9J3), led to quite 
different results. Some of the remains that Ameghino had placed among 
the Primates proved to belong to other mammals while the true represen¬ 
tatives of fossil Primates, such as the Patagonian homunculus, did not 
differ substantially from some modern American monkeys. Ameghino's 
hypothesis was completely refuted^ although in other spheres of South 
American palaeontology Ameghino's works proved of great value. 

The finding of the Hesperopilhecus must also be placed among simi¬ 
lar ^^discoveries" by certain American scholars. The one and only tooth 
of the Hesperopilhecus was found in 1922 by Harold Cook in the Lower 
Pliocene strata of Wyoming (U.S.A.). The find created a sensation in the 
scientific world i such prominent American palaeontologists as Henr>' 
Osborn, William Gregory and Milo Heilman defined the tooth as be¬ 
longing to a fossil anthropoid ape, the first discovered on the American 
eoniinent. Far reaching conjectures on the relationships and the migra¬ 
tions of the Hesperopilhecus cooki appeared in the press. One of them, 
for example, was an article by a well-known British biologist, J. Ellioth 
Smithy in an English magazine, on the cover of which were depicted a 
male and female Hesperopilhecus who were called "primitive members 
of the human family'" in the article. 
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A thoroughgoing further exarninaltoEi of ihe tooth (Gregoj7> 1927) 
and fresh finds showed thai not an ape bat a fossil form of ihe peccary^ 
the North Ainerican pig of the genus Prosthenops, had been discovered. 

The reactionary German scientist^ Franj Koch, whom we have already 
mentioned, made original use of the discovery of the Hesperopithecus. 
In a monograph (J929+ S. 164, Karte X) he included a curious genealogy 
in which the Hesperopilhocus was shown as an ancestor of modern man. 
Since Koch^s monograph gave the central place to the North European 
or Nordic race as being the highest type of human being, he had included 
that fossil North American pig amongst the ancestors of his Nordic 
man. 

There can be no doubt that extreme caution must be applied to the 
exa mi nation of many theories and hypotheses of anthropogenesis that 
have been oRered in such profusion by reactionary bourgeois scholars. 
CX course, the possibility of finding the tooth of an anthropoid ape in 
North America is in itself extremely remote, as it seems that such apes 
have never existed there. Apart from that, mamma legists knov^ that the 
molars of apes and sw ine at Limes bear close resemblance to each other 
both in shape and structure.* 

The American monkeys, therefore, arc not among man's ancestors. 
It is believed that the aboriginal inhabitants of America arrived there in 
relatively recent times, no more than 25,000 years ago. Their ancestors 
most likely made their way there across the isthmus that later became 
the Behring Siratt after the melting of the glaciers. The Red Indians arc 
an ancient branch of the Mongoloid race that first developed in Asia 
thousands oF years before the Europeans. 

Certain reactionary bourgeois scientists apparently tried to create 
plausible proofs of the Indians' descent from a local anthropoid of the 
Hespcropilhecus type. This would be of particular value to the cham¬ 
pions of polygenesis—the descent of man from a number of difTcrenl 
ultimate ancestors, that Is, from difTcrcni species of apes. In the concep¬ 
tion of such anthropologists as Theodor Arldt and Giuseppe Sergi, the 
human race is not a single species but consists of seveml species or even 
genera. Sergi (1911)+ for example, regards the main human races as genera 
that include eleven different species and morclhan forty smaller systematic 
groups. 

It has, however, long been known that the human races, despite their 
great diversity, are closely related^ this can be seen even from the close 
resemblance they bear to each other, Europeoids may marry Negroes, 
Mongols and Hottentots, Japanese marry Malays and Polynesians, 
Negroes many Mongols. The offspring of such marriages are normal 
and healthy children who, in their turn, are capable of further propap- 


Tlw cmjiKfii Ausin^n palae4>iisato|jil, Othenio Abel 119311, im^vsiniE the 
iipccinc fCcitym of the dcniiil s>‘stem in Priinalcs even places huinan Iccth amanfl she 
poraac (suiJ) ty^ for which rounidcd cdnbc cusps cm the grindinE surface of the 
molaLrs arc typicail — they are bunc»donu. 
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lion. Such fads are one of the most importani proofs of the fallacy of 
poly genesis. The human races so approKinialc each other that up lo the 
present day no substantial diflfcrenccs between them have been found, 
such as ihe sltuclure of the brain^ the properties of the blood or the 
functioning of the glands of interna! secretion. This proves the correct¬ 
ness of Darwin's thcorj- of monogenesis according to which mankind 
descended from one species of anthropoid ape and not from several 
species. 

The polygenesists gather together all sorts of scientific and unscientific 
material for the construction of their race theories. Their hypotheses 
serve to justify every kind of oppression of the working people of their 
own and the colonial countries. An outstanding representative of the 
racists and polygencsists was the reactionary German anthropologist 
Herman Klaatsch (1922) who CKpressed the opinion that modern science 
cannot give its support to that supernuous love of mankind that wants to 
regard all the lower human races as our brothers and sisters. 

A strange attitude is rcflccled in the works of the reactionary French 
anthropologist Georges Monlandon (1933) who developed and applied 
to man the hypotheses of the Italian biologist Daniel Rosa (1931) on the 
origin and development of life on Earth. Rosa says that life ^gan simul¬ 
taneously over the entire surface of the Earth. It consisted of innumerable 
minute unicellular organisms of the most primitive organization, but 
all belonging to one and the same species. The presenlnlay big and small 
divbio^^ c>f the animal kingdom arc of independent origin. Rosa, further¬ 
more, assumes that iiving beings appearing in ditferenl parts of the world 
could, by independent development, originate very similar organisms on 
the diflerent continents. 

The extremes to which Rosa goes in his postulates can be seen from his 
statement that even two men from the same village may have nothing in 
common, not only from the time of man’s appearance, but even from the 
moment of the origin of life on Earth. 

Montandon, in applying Rosa's hypothesis to man, said that people 
appeared on the continents independenliy of each other and, con^- 
quenlly, are not connecled with each other by any bonds of relationship. 
Montandon even tried to prove that in America, also^ man could have 
orifinaied from an American anthropoid ape. 

In his search for confirmation of his hypothesis, Montandon came 
across the report of an interesting adventure related by the geologist. 
Francis de Loys. It occurred in South America in 1920. When they were 
journeying through an extensive tropical forest on the borders of Vene¬ 
zuela and Ecuador* de Loys and his companions were attacked by two 
huge monkeys. 

Dc Loys describes the event as having taken place on the bank of a 
river. Hearing a loud noise the travellers ran out of their camp. Two 
rather big monkeys^ screaming and breaking branches that got in their 
way, came running towards the camp. The travellers allowed them to gel 
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close and (hen fired and killed one of them. □ female (fie: 42) The other 
monkey was wounded but fled and hid in the dense forest (de Lovs 
believed it to be a mate).. The dead monkey was placed on a box and 
photographed. Although de Loys maintains that the monkey was tailless 
tl cannot be seen from the photograph whether this is true or not. Apart 



Fi£.42, Amcraniiiropcifdes toysi Monmndon, 

Xfler K. de Lw. I9JI. 

the skull, lower jaw and skin with him. Unfortunately 
the skin got lost on the long and difficult expedition as did also the lower 
jaw (which was supposed to have contained 16 teeth and was kept bv 
^ Loys PS head of the expedition). The skull got into the hands of the 

of iHe salt in the damp cli- 
mJm to pieces and was thrown away. And so the only docu- 

bi de Loyr' “f the monkey and the descnptioJ given 

of (he olo^nesis hypothesis that treats of the independent 
ongin of man m Amcnca. He maintained that the female killcd^bv the 

A absenc5e of ^ lail and the human feature of the Aice all 

served Memtandon as positive argumentaiiDJi. 


76 



After a communtcaiian made by Montandoti to the Pari^ Academy, 
articles on the Ameranthropoides loysi appeared in several jountab- 
An article by de Loys was also published ia support of the ologenesis 
hypothesis. A number of critical an ides also appeared. It all resulted in 
the Ameranthropoid being dchned as nothing more Lhan a big spider 
monkey (Ateles>p perhaps even a representative of a new* species of that 
animah The female killed had only four fingers on each hand and the 
thumb was atrophied like that of the spider monkey : its face also resem¬ 
bled that of the latter animal. The no$c partition h broad like that of most 
Amencan monkeys. The body and the limbs arc slender. Most likely the 
animal had a long, prehensile tail that must have been hidden behind 
the box. According to Moniandon and dc Loys the height when sealed 
was about 70 cm. which is not much more chan the height of the spider 
monkey when seated {up to 65 cm.) {Nesturkh, 1932), 

From the sum of evidence we must conclude that the ologcncsis hy¬ 
pothesis suffered a further defeat in this case. Other fads cited by Monian¬ 
don in support of oiogenesis can be given other cs.planations (Gremyatsky^ 
1932 and 1934). 

Rosa's ologcncsis hypo thesis is based on the mechanistic assumption 
that the spontaneous doclopment of species can lake place only by 
dichotomy^ or division into two branches^ the earlier and later. Of these 
the earlier, according to Rosa, is not usually divided any further and in the 
end becomes extinct; the laler has chances of further development, again 
by dichotomy, and progresses, evolves. 

Dichotomy, however, is an absolutely arbitrary concept: one species 
may serve to originate a large number of subspecies or varieties and not 
merely two-. Of the eight modern races lhat Montandon lists, ihe Euro¬ 
pean. Mongol and Negro races are, in his opinion, the late-comers, that 
is, they are capable of further evolution and perfection. All other races 
belong to the earlier branches and. he says, are doomed to extinction. 

The oiogenesis hypothesis^ therefore, is nothing more than a veiled, 
pseudo-scienlihe excuse for colonial oppression and is clear enough proof 
of definite tendencies in the work of reactionary^ bourgeois scieniisls. 
Moniandon^s hypothesis is fundamentally unacceptable to Soviet 
scientists. 

The next group of anthropogenetic hypotheses consists of those that 
treat of the descent of man from a group of Old World monkeys; these 
are known as catarrhine simian hypotheses to distinguish them from the 
platyrrhine. There are very few biologists who claim that man is descended 
from the group of lower monkeys w iih their quadrupedal or pronogradc 
means of locomotion, tails of varying lengths* cheek pouches and ischial 
callositieSp although quite recently the Proconsul has been included among 
man's ancesiors. 

The authors of simian hypotheses usually begin an analysis of the 
living anthropoid apes to decide which of them has the most significant 
Signs of relationship with man. This approach has provided gibbonoid. 


orangoid, goritloid and chimpanzoid Jiypollieses as well as those that are 
a combination of several of these. 

Supporters of the gibbonoid hypothesis, for cjtample, lake as their 
starting-point the fact that the PropMopithecus, a species that apparently 
had gibbonoid features, produced the Pliopiihccus and through it the 
gibbons; the Propliopithccus. however, was the common ancestor of the 
other anthrofMids as well, and, therefore, of man (Gregory', 1933), The 
idea of the gibbonoid phylogenetic connections of man has also been 
propounded by the palaeontologist Guy Pilgrim (1925). and the anthro¬ 
pologist Hans VVerth {I92S), 

Man’s bipedal nnethod of locomotion, however, developed under 
circumstances differing from those in which the gibbon developed. The 
latter, with his long arms, does not move in the upright position on 
account of his terrestrial way of life, but because he is arboreal and 
brachiating habits have given his body its upright position. Man did not 
pass through the stage of superspecialization, like the gibbon: such a 
stage would have had a ntore pronounced effect on the proportions of his 
limbs in the uterine period of development and in later periods of his life. 

Supporters of the gibbonoid hypothesis (among whom, in particular, 
are sorne representatives of the lohns Hopkins University school of 
anatomists in the U.S,A,) point to the fact that the gibbon, more than 
other apes, resembles man in certain of its features — the position of 
the internal organs, the thorax with a dorso-vcntral diameter that is 
less than the transverse diameter and a very wide and short sternum, 
strongly-developed great toes and thumbs, the smooth outer surface of 
the cranium, the shape of the molars and the structure of the tower jaw 
which, in the syndactyltan gibbons or siamangs, has a comparatively 
well devciopted chin W'iih an initial chtn ridge (proluberanlia ntentalis). 

There are. however, such specilic features of the gibbons as the small 
size of the body, the more primilivc brain, the absence of frontal cavities, 
the free central bone in the wrist, the ischial callosities that all go to 
show, according to Gregory and others, that the group of extinct gibbons 
cannot be taken as the point of departure for the study of man's descent. 

A peculiar variant of the gibbonoid hypothesis was produced by Adolf 
Schultz (1936) who believes that the gibbons and man approximate each 
other in a number of important features more closely than man and the 
big anthropoid apes. The ancestors of the hominids and gibbons, says 
Schultz, branched off from the main trunk of anthropoid higher Primates 
even earlier than the ancestors of the orangutan, together with the gorilla 
and chimpanzee, left the main stem of big anthropoids. Man's great 
approtumalion to and ^lalionship with living and fossil anthropoids 
Schultz^s gibbonoid hypothesis unaeceplable. 

Some scholars have propounded the hypothesis that man descended 
from the orangutan. Herman Klaatsch (1922) said that the Aurignacian 
man derived from the orangutan and the Neanderthaler from the gorilla, 
bomcwhal later (1926) Hans Fiiedenthal pointed to the relatively high 
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skull of lh€ orangutan as proof of the "'sirnttariiy*^ of that ape with mem¬ 
bers of the Mongoloid race. 

The long-armed orangutan, however* must be crossed out of the list 
of man's closest relatives on account of many signs of specialization, such 
as: the cheek-pads of the males: reduction of the great loe which has no 
nail; bare patches with hard skin in the regions usually occupied by 
ischial callosities; the lungs arc not divided into lobes; deep Furrows 
in the enamel of almost all the teeth; no uvula attached to the rear of the 
soft palate; a concave, ‘‘bulldog'' type of profile known as symognathous 
that is to a lesser degree typical of the chimpanzee: they both differ from 
the gorilla, ihc latter having a regular profile and Facial part of the skull: 
the wavy character of pigment distribution on the cross-section of the 
orangutan's reddish-brown hair {the corrugated edge of the pigment 
layer): huge throat pouches: an enigmatic sternal gland found in em¬ 
bryos and young individuals, especially males. 

As far as the gorilla is eoncerned, some scholars. Sir Arthur Keith, 
for example, are inclined to accept that huge anthropoid as man's closest 
relative. The goriMa's brain is bigger and of a more complicated structure 
than that of the chimpanzee or orangutan. Some of the features of the 
male genitals of the gorilla and man arc astonishingly similar and the sex 
cells of the gorilla are extraordinarily like those of man. The structure 
of the skull of the female gorilla is, according to Weidenreich (1943), 
closest to what is believed to be the skull shape of Fithecatithropus' 
immediate ancestor. 

There arCp however, serious objections to the gorilloid theory of 
anthropogcncsis, since the skull of the male gorilla with its powerful 
ridges places this powcrfuil ape and his immediate ancestors in a branch 
that is more likely to be parallel to man's on the genealogical tree. The 
gorilla^s blood produces a lesser precipitation reaction than that of the 
chimpanzee or even the gibbons^ although the clot is greater than that 
of the orangutan, which in this respect is closer to the catarrhinc monkeys 
of the baboon type. 

The most widespread simian hypothesis of anthropogenesis is the ehim- 
panzoid. Such prominent scholars as Gustav Schwalbe^ Witliam Gregory, 
Hans Weinert attribute to the Pryopilhccu.s and later Upper Tertiary 
ancestors of man, features that approximate them to the chimpanzee. 
There art features of astonishing resemblance in the structure of the cere¬ 
bral hemispheres of the chimpanzee and man. In general the chimpanzee 
shows signs of far less speeializalion. Tticre are no great differences 
bciween the sexes such as the gorilla or the orangutan display, Gregory 
(1933) even called the chimpanzee a Hiving fossil.” 

When we speak of man's closest relatives* it is quite obvious that the 
accumulation of anatomical and physiological data on anthropoids and 
man does not affect Darwin's thesis on the close relationship of man and 
the African anthropoids. Attempts to upset that thesis, however, are 
being made even today. 
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Many bourgeois scicnList:S do Lhotr besL io rid man's genealogy not 
only of the anthropoids but of all Frimales* and depict the ancestor of 
man not as a tree-dweller but as a tiny bipedaU terrestrial man* the 
Eoanihropus. or Dawn man. who is suppos^ to have derived directly 
from primitive lower mammals somew^here in the depths of the Tertiary 
Period. Marccllin Boule (1946), who docs not deny man's rclationsbip 
to the apes, describes this mysterious ancestor of man, unknown to sci¬ 
ence^ as a liny representative of the human family that held its body in a 
more or less upright position, had an enormous cranium and* conse- 
qucnily^ a brain that was very big in comparison with the size of its body. 
Houle does not accept the Diy opithcciis as an ancestor of man. The view 
that a Tertiary man existed is expressed by Osborn in a hypothesis close 
to Boulez's Eoanthropus hypothesis. 

4. OSBORN S HVK>THESIS 

The very prominent American palaeontologist Henry Osborn (1857- 
I9J5) is an outstanding representative of those reactionary bourgeois 
scientists who try to reconcile science with religion by their declaration 
that the creation of the organic world is effected by means of purposeful 
evolution. The metaphysical formula of ""creation through evolution"' 
is very popular among certain American biologists. 

Osborn assumes that the Tertiary progenitors of man in the form of 
Eoanthropi, or Dawn men, had almost all the qualities possessed by 
modern man. According to his thesis the ancestors of man had no con¬ 
nections with the ancestors of the apes, i,e., man docs not derive from 
the monkey group; man first developed in Inner Asia and his ancestors 
]ed a terrestria! life. Osbom admits the existence of man not only in the 
Pliocene but even in earlier epochs of the Tertiary Period. 

Osborn’s theses are of a purely hypothetical nature and are not founded 
on fads. His ideas emerge from the fallacious premises of the aristo- 
genesis hypothesis vrhich, too, was his own creation. Osbom postulates 
that evolution docs not take place so much through natural selection or 
under the inftuenee of the environment as on account of the miraculous 
ability for spontaneous progressive development that is inherent In the 
organism. Osborn’s hypolhesis is in complete contradiction with every¬ 
thing, including the data lhal prove ihe relationship of man to the living 
apes and the known extinct apes to fossil man. Equally unfounded is his 
airempt to find evidence of the existence of Tertiary man in the "Tertiary 
eoliths*'^ or stones having the appearance of primitive weapons. 

Osborn's views on the problem of the origin of man underwent con¬ 
siderable change in the course of his many years of work in the spheres 
of palaeontology, general biology and anthropology. Osbom himself 
admitted that up to 1923 he had fully shared the view^ that the human race 
derives from one of the species of fossil anthropoid apes in accordance 
with Darwin's theory of evolution. As a palaeontologist, however, he had 


his doubis abdui the monkey theory of anihropogencsis. His doubts 
were expressird in t3ic foilovping three points: 1} the proportions of the 
limbs of fossil men arc not anthropoidal but completeSy human, the lower 
limbs of the Pithecanthropus and the Neanderthaler are long and the 
upper limbs of ihe latter are short: 2) the structure of the hand of the 
Neanderthalcr is fully human, the thumb is no less developed than that 
of a modern man and the hngers are no less flexible; 3) certain flint weap¬ 
ons, for example those found at Red Crag (south-east coast of Eng¬ 
land). have an antiquity dating back UIOO^OOO years. 

From this Ossbom goes over to an acknowledgement of the extreme 
antiquity of man whom he perceives as a creature with a straightened 
erect body and who is capable of w^ork and of art, i.e., who is already 
highly developed. His journey with Charles William Andrews to the 
Gobi Desert served as an impetus to Osborn's elaboration of the eternal 
character of the human type with its original habitat in Mongolia and 
Tibet. During the cspcdiiion to Mongolia with its mountain plateau 
landscapes and abundance of strange, extinct giant reptiles, Osborn 
conceived the idea that it was precisely here that the cradle of man was 
to be found: he pictured it as a region with winding streams and scant 
forests alternating with grassy plains It was precisely in such a 

region, reasoned Osborn, that quadruped and biped mammals could 
develop rapidly and among them were the ancestors of the so-called 
■'ape-men." Here they could easily keep the environment under obser¬ 
vation^ take coxer from their enemies in good time and had stones close 
at hand for use as weapons. 

Some years prior to Osborn a similar idea of man*s original home 
in the form of a semi-arid plateau was propounded by the American 
palaeontologist. Joseph Barrell, but Osborn insisted that he arrived at 
his hypothesis independently. Osborn first published the hypothesis in 
1923. In the years ibpi followed he frequently returned to differcni 
aspects of the problem of anlhropogenesis. Finally, in 1929, Osborn 
developed his hypothesis into a widely based theory of the semi-arid 
plateau in a paper he read at a congress in honour of the 200th .Anni¬ 
versary of the American Philosophical Society, 

Speaking of the origiinal home of mankind and of the assumed ecolog¬ 
ical conditions of life of man's ancestors, Osborn conducted a polemic 
against Darwin's contention that it must have been a country with a 
warm or hot climate covered wilh forests. Contrary to Darw in's opinion, 
Osborn maintained that man, ttlready adapted to orthograde locomotion, 
could not have developed further if he had been surrounded by tropical 
forests where be would not have been able to find material for the 
manufacture of stone weapons. As proof of the truth of his views, 
Osborn pul forward the concept that progressively intellectual and 
independently adaptive types of man could take Form on a level 
plateau, such as are found in Mongolia and Tibet icf P. P. Sushkin, 
192K) 


Ttrtiary man's inventiveness in methods of acquiring food must, 
according to Osborn, have been produced by the fact that there was 
little vegetable food and game in sufliciency^ The exlreint difficulty 
and sharpness of the struggle for existence under such natural conditions, 
said Osborn, must have served as a strong impetus to use wooden 
and stone weapons for the hunt. Furthermore, the severity of the climate 
on a mountain plateau compelled the most ancient hominids to make 
use of fire for warmth and for the cooking of food. The hunting of 
wild animals most have developed the strength and agility of the legs, 
the organ of sight and ihe lungs of man^s ancestors. This is how Gsbom 
pictures the ecology and way of life of the Dawn men. 

Now let us examine the physical lype^ structure and behaviour of 
Osborn's Tertiary men who lived earlier than ihe Pithecanthropi. He 
believed the Pithecanthropus to be a type that had been caught in the 
cul-dc-sac of evolution, a relic of a more ancient forni of man, the 
remnant of a group ihat had been driven out of the southern part of 
the Asian continent by more progressive hominids to live under island 
conditions in Oceania. In Osborn's opinion the following were the 
characteristics of the Eoanthropus acquired millions of years ago: 

1) progressive Intelligence, rapid dewlopment of the forebraln- 

21 bipedal habit and development of the walking and running type 
of fool and big loej 

shortening arms and lengthening kg$; 

A) development of the tool-making thumb; 

5) tool-making capacity; 

6) adaptation and design of implements of many kinds in wood, 
bone and stone; 

7) design and invention directed by an intelligent forebraln; 

8) use of the arms and tools in offence, defence and all the arts of 
life: 

9) the use of the legs for walking, running, travel and escape from 
enemies; 

10) tree climbing by embracing the main trunk with the arms and 
limbs after the manner of the bear. 

The following are typical features, according to Osborn, of the 
ancestors of living apes: 

\] arrested intelligence and brain size; 

2) arboreal to hyper-arboreal quadrumanaJ habit—living chiefly in 
trees; 

3) quadrupedal habit when on the ground; 

4) lengthening arms and diminishing legs; 

5) loss of the thumb and absence of tool-making power and develop^ 
meat of the grasping power of the big toe for elimbing purposes; 

6) limb-grasping capacity of the hands; 

7) adaptation of the fore and hind Limbs to the art of tree climbing 
and brachiatlng: 
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8) design limited to the oon$lruction of very primilivc tree nests; 

9) use of ihe anns chiefly for tree climbing purposes, secondarily For 
ihe prehension of food and grasping of the foe ; 

10) use of the legs in tree chmbing and limb grasping; 

11) escape from enemies by retreat through branches of trees; 

12) tree climbing always along branches, never by embracing ihc 
main limbs and trunk. 

Thus we sec that Osborn draws a sharp line between men and the 
anthropoid apes and not oniy the living spexies but also the ancient Terti¬ 
ary species. In this way he tries to undermine Darwin^s theory of the 
descent of man from the group of Old World monkeys. Osborn's anti- 
Darwin anthropogenehc hypothesis is based on the biological theory of 
arisiogcnesis that he developed and defended throughout half a century 
of scientifio work. 

ll is quite reasonable to ask what eonncction there is between Osborn'^a 
hypothesis of anthropogenesis and his theory of aristogenesis. The link 
between them is organic and unbreakable; the former is part of the 
latter. By the law of aristogenesis or rectigradation, Osborn understands 
the gradual, in. the course of many centuries, appearance of new adaptive 
Features in an organism that occur in the embryonic plasma and at 
the early stages of devcIopmerEt are quite independent of natural selection. 

In his motiumental work on Proboscidea (1956), published posthu¬ 
mously, w^e read the following: '"From the author's prolonged ihirly- 
fiVC-year research on Titanotheres and Proboscidea there issue not 
only the principles governing the classic modifying modes of evolution 
known to Lamarck ajud Durwin (variaiion, devciopmeni, degeneration) 
but also the newly discovered and hitherto unrecognized principle and 
modes of the origin of new characters through aristogenesis or creative 
biochemical rcctigradation.^^* Ll Is on this principle of rectigradation 
that Osborn bases his explanation of the evolutionary process which, 
he maintains, is of a purpoveful, ^^creative" nature. 

The following example will give us some idea of the idealist nature 
of Osborn's views on the evolution of the [inimaL kingdom, views that 
resurrect the idea of the psychological creation of animals. In Liis 
study of a series of skulls belonging to young and adult Titanolheres, 
Osborn (1912) found that their horns emerge in a definite, predetermined 
manner. Osborn examined a group of heads and skulls of modem 
bo vines and established the fad that before the appearance of bony 
elements at the points where the horns grow, rounded thickenings of 
the skin with an intense growth of hair and an accumulaLion of keratin 
make their appearance. In connection with this Osbom poses the 
question! which made the earlier app^earanec. the psychic impulse to 
use Ehe horns, the epidermal keratin protection of the bony centre of 
the horn or the hom itself? Osborn's reply to his question is amazing: 

• Hcnr> F&irfkid CKbom. Pr^fhosddca, New Ycrlt 1936. Vol. I, p. XIV. 
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iL seems, he says, that ihc psychic tendency musi have preceded the 
epidermal and ihai ihe latter anticipates the bony growth. 

From this it follows that Osborn's evolutionary* views are based on 
an undisguised idea of autogenesis. He is au orthogeneticisl insofar 
as he admits in organisms a hidden, predetermined tendency to develop¬ 
ment in one direction or another. Spontaneous changes in the embryonic 
plasma that arc of an adaptive nature in respect of future changes in 
environment from the moment of their occurrence arc^ according to 
Osborn, the orthogenetic ‘^biological fealures^" that develop independ- 
etilly* purposcrully and consistently. Mot confining himself to the 
inlroduclion of the ‘^creative" element into the concept of rectigradation. 
the author of the aristogencsis theory adds a further element of ^'im- 
provcmcni'^ he gives the recti gradations the new name of ^^aristogencs/' 
meaning better heredity and, simultaneously, belter adapiasion of the 
organism to the life that lies before it. Osborn's viewfs on evolution, 
Sherefore, have a clearly defined teleological character—a creative 
evolution talcing place in the world of organtisms that is directed towards 
a dchnilc goaL 

On the strength of his half century of work as a scientist and popu- 
larizer of science Osborn placed a high value on his scientific and philo¬ 
sophical views. In the above-mentioned monograph on Proboscidea 
he says: “Through the clear distinction between change of proportion 
I all DID met ry I and the origin (aristogenesis) of new parts, also through 
the newly discovered multiple lines (forty-one or morel of ancestry and 
ascent technicahy known as phyla, the Proboscidea afford a complete 
revolution in out biological philosophy and concepts of the nature 
and causes of evolution."* In other places in his monograph Osborn 
finds it possible to apply to man the same biological taws or factors 
as he does to his elephants, without any regard for the powerful in- 
hucncc of social factors on the formation of mankind, a qualitatively 
specific process when compared with the evolution of the whole remain¬ 
ing world of living beings on our planet. 

In trimming his hypothesis of the origin of maa to fit the general 
biological iheoiy of aristogenesist Osbom not only makes methodological 
and factual mistakes, he even goes further than his theory of arislo- 
genesis requires. Osborn's main postulate is that the ancestral form of 
mart must have possessed lOO per cent of the specific features and 
poteutialilics for development that arc found in his successors. Here, 
however, we have nothing more than a dilferent formulation of the 
old preformation views asserting that future generations are built up 
in those preceding them, Osborn's thesis, therefore, is a purely meta¬ 
physical construction. Why did Osbom resurrect preformation ? Ap¬ 
parently he thought it important to draw the lines of the evolution of 
the apes and man as far apart as pcftsible, to reduce the obvious contra- 


* Ibid, p. XV. 


84 


diciion belwccn ihe scicnlific conception of anthropogcntsis and the 
religious myih of God’s miraculous crealion of man "in his own image" 
as related in the Bible. 

Being unable to refute the many facts that go to prove the blood 
relationship and close anatomical, physiological and psychological 
approximation of man and the apes, Osborn preferred to stick to 
palaeontology where he feels himself to be an authority. As a basis 
for his theoretical views he perceives man’s Tertiary ancestor, as we 
have already nteniLoned, in the form of the Dawn man, a small, bip^al, 
tenrcstrial, anthropoid primate with limbs of protohuman proportions, 
a big brain and a comparatively welbdeveloped intellect. The Dawn 
man had not experienced the arboreal phase of evolution exce pt, perhaps, 
for a short sojourn in the trees at the beginning of the Tertiary Period, 
Osborn even comes close to picturing the Dawn man with a form 
similar to some hind of grounddivitig tarsicr of the Eocene Epoch - 
anything to get man further away from the apes. His Dawn man branches 
off from the common stem of the Primates’ genealogical tree as early 
as the Oligocene Epoch and docs not link up with the anthropoid apes. 
Osbom explains man’s similarities with the latter by parallelism and 
analogous adaptation that is supposed to have occurred during the 
process of development of man, all apes and some of the lower 
monkeys. 

One cannot help but see the connection between the aristogcnctic 
hypothesis of the Dawn man and the tarsier hypotheses. Wood Jones 
also explains the similarities of man and the apes as homoeomorphism 
or similarity of form such as we observe in the New and Old World 
monkeys that have many similar features but, apparently, developed 
independently of each other on widely separated continents for tens 
of millions of years. But this outward resemblance of which Wood 
Jones speaks is of an incomparably more distant analogical character, 
while the similarity of man and the apes belongs not only to ihc rategory 
of homology, but is only to be explained by phylogcnic relationship. 
Numerous palaeontological and palaeanthropological facts prove the 
correctness of Darwin's hypothesis of anthropogencsis. 

Darwin’s view that the Dryopilhectis was the common Miocene an¬ 
cestor of the gorilla, the chimpanzee and man has stood up to the test 
of facts for almost a century. The discovery, furthermore, of the Rania- 
pitheeus and the Australopithccoid African anthropoid apes has thrown 
light on the morphological peculiarities of the Pliocene anthropoids 
that arc close to man genealogically. The discovery of the teeth of the 
fossil anthropoid Ddabnopithccus by the Soviet scientists N. 1. Burchak- 
Abramovieh and E, G. Gabashvili in Georgia (t9.W) serves to confirm 
the wide geographical distribution and the great variety of form and 
structure of apes that approximate to man. Lastly, the latest discoveries 
of the fossil bones of gigantic Pliocene and Pleistocene anthropoids 
(the Gigantppilhccus blacki in South China [I9J5] and the Meg- 


anlhropus palacojuvanicus in Jaiva [3^3], for example) show 
that anthropoids approximating man^s ancestors also lived in South- 
East Asia. 

There iSp therefore, no doubt that the Neogenc was rich in its variety 
of great anthropoids of which quite a large number were close to 
the iatcr developing first men. the Pithecanthropi. The idea that the 
most ancient representatives of the human race emerged from this 
group of similar forms now has a firm enough foundation. It does not 
follow from this, however, that we may accept cither the Giganto- 
pithecus or the Meganthropus as our ancestors in the way Franz 
Weidetircich {1945) does in his Giganloid or degeneration hypothesis 
ofanthropogenesis. Like Osbom he adopts the orlhogcnesis theory of 
the evolution of the Primates and man as opposed to the mate rial ist 
theory of Darwinism. 

In his csaminalion of fossil anthropoids and hqminids, Osborn tries 
to squeeze the earliest men and the Ncandcrthalers out of the human 
genealogy: he takes the line of descent of the Dawn man directly to 
a modem type of man whose antiquity he exaggerates,* The support 
which Osborn found for his theory in the fossil bones of Dawson's 
Daw n man found in England ia 1908, 1911 and 1915 has been deprived of 
all scientific verisimilitude in view of later information that caused some 
of ihc bones to be discarded: the lower jaw proved lo be that of a 
modern chimpanzee (or orangutan) that had been anificially coloured. 
Thus, the discovery of the Dawn man. that Soviet anthropologists always 
regarded as dubious, proved to be a falsification <Koginsfcy, 1951; 
Gremyatsk>% 1954). 

Osborn bases his assurnplion of the ancient skill of man's ancestors 
on the contention that there exist Tertiary eoliths. The eoliths from 
Red Crag that he mentions are by no means as ancient as he supposes. 
Apart from that, it is often difficult to distinguLsh artificially-made 
stone weapons from natural stones that have been shaped by breaking 
and by blows against other stones In avalanches or In some raging 
whirlpool. Nevertheless^ it is quite probable that some of the Quaternary 
eoliths owe their shape to the first men who, in addition to man-made 
weapons, also made use of unfashtoned stones, selecting the most suilablc 
and trimming them very slightly. 

We cannot reject all the Ouatemary eoliths merely because stones 
of a Similar shape have also been found in the Miocene Epoch, as it 
is highly probable that the first man-made weapons were barely 
distinguishable from natural stones. 


* An outline anU critiosm of Oibom^i hypothec art tp t* found in my works: 
Olbcrn's of Aifthrop^rnesii wtd iij Criikijm in Uspfkhi iovffmtmtai 

biafi^SL Xill, ksue 2+ pp, Oshom'j Orfhagenetic o/ 

rhf Origm of Man and ilj Crir/f£TJW in Ycstfsivozfvmiye P ikkaie, I94S, Np^ 3, pp. 5-7. 
Set a])o oNtuaty in AmropaIngithesJey zhumal, 1936, pp. 371-375 in which his reac- 
lionaiy vdeas on &nihit]^iti|y arc 
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The tools of the ancient Chinese man, the Sinanthropus, show that 
ihey must have been preceded by others of still simpler form and amonB 

S'hXX'hi, l.*=nd of .ho oa.0,0 

of the ancient crafisman to reconcile m some way or another 

and religion precisely in the field of anthropology. It « 

that such “^enlific" consimclions meet with the sympathy of th 

The most imoortant task facing the theologians is not to permit 
recognition of K fact that man developed naturally 
ccesLrs the apes and in everv possible way to cut man off from the 
remainder of the animal kingdom, even from those forms ‘hat are 
actually by the structure of their bodies, obviously to be regarded a, 
men Tliis fs all done in order to be able to affirm the nnmortalily of the 
soul’which God is supposed to have breathed into the first man at the 
moment of his miraculous creation. Furthennore, the ^ 

ihcir support to the unscicndfic tendency to prove that modern man is 
of urSSr antiquity than even the Pithecanthropus, from which it 
follows that ma^ did not descend from 
easier for them to declare modern man to be 

make cood use of the works of reaclionary biologists and other scientists. 

ativc of this trend in bourgeois biology we may name Jan Lotsy . 

he applies to man the anti^rvolutionary theory 

analogy in lifeless nature: the genes correspond to the elements and 

Unchangeable. 
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s. WEIDENREICH’S HYPOTHESIS OF ANTHROPOCENESrS 

"" prominent German anlhropologisT, For many 
l^ars etaborated the autogenetic theory of evolution in lbs application 
to the ariima! kingdom in general and to man in particular We shall 
now analyse Weidcnreich's hypothesis. According to Weidenrcich the 
whole course of human evolution, insofar as it is revealed by the dental 
system, is_ a typical case of onhogenctic development that affects every 
ptem of organs and the structure of the body as a whole by trans- 
fornimg them in one and the same direction. In conformity with his 
h^r h ''^^ evolution, Wcidenreich maintains that everything 
that has happened to the dental system is merely the result of general 
changes to the body and cannot be the result of any direct or accidental 

S ^ fexample, changes in the method of 

f^ing or the selection of mdehnite accidental variations. In the light 

“"'y Wcidenrcich-s idealistic hypothesis 
of evolution but also his views on the orthogenet ic course of the ev^ution 

funded ' ancestors are un- 

of^liSnrSara'^ to prove that changes in the physical organization 
of living beings are of a spontaneous nature and take place because 
of an inner tendency to develop. Such reaettonarv views arc nothinc 
more than a return to the theory of life forces, in other words an 

do^wK n have nothing whatever to 

?n tt ISZ’" I jhcory, We have already seen that changes 

in the method of feeding and external factors have a real effect on the 
evolution of the skull and teeth of the Primates. 

The gigantoid hypothesis of the origin of man, proposed by Franz 
Weidenreich m 1945. would seem to be the most soundly^argued of the 
Idealistic hypotheses of anihropogencsis, Its factual basis it the fossil 
remains of huge anthropoids found in South-East Asia, Wcidenreich 

vu ‘he most ancient representatives of the 

human race, Wcidenreich's mam idea is that gigantism is a typical 
feature of man s more immediate ancestors. 

ihi^ pf I'l Gigantopithccus black!, so named after 

ihL English anatomist Davidson Black who is well known for his 

anthropoids was 

established m 935 by G, G, R. von Koenigswald on the basis of a 
badly tooth, a lower tight ctid molar (fig. 43). This tooth has an 

!un'?he ihoc'^of' earth but acquired 

It in ihc shop of a Chinese apothecary in Hongkong from whom he 

a so purchased about fifteen hundred teeth belonging to fossil rana 

utans, by the teeth and bones of other fossil animals togcllifr 

w th which the teeth were on sale cither for (he preparation of medkSnes 

as iiniukts. the orangutan teeth came from some caves in 

Yunnan and Kwangsi m South China and are of comparatively recent 
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Pleistocene^ origin. Koenigs- 
wald later found among the 
Qranguian teeth he had bought 
two huge molars belonging 
to a Gigantopithecus (the 
last lower left and first upper 
right molars) and still later 
another. 

The length of the crown 
of the lower Gigajitopithecui 
molars is 22 and 22T mm., 
that of the goriUa is 18-19.1 
mm. and of modem man 10.7 
mm., i.e., almost half the 
size. The crown of the Gig- 
antopithecus tooth averages 
4,420 cu.mm.^ that of the 
gorilla 235 cu.nim., i.e., 
about one half. Since the 
crown of man’s third lower 
molar has a volume of only 
723 that of the Gig- 

antopithecus is six times great¬ 
er than that of man. 

Now let us look at some 
other pceuliarilics in the shape 
and structure of the Gigant- 
opithecus teeth and point out those that, in our opinion, contradict 
Weidenreich’s assertion that the South Asian giant representatives 
of the ape world belong to the human species. Take the proportions 
of the crown: the rear section of the lower molar, the Eulonid. is narrowcT 
than the from section, the trigonid. which in the ancestors of the monkeys 
has a triangular arrangcrncni of the cusps the paraconid, that in the 
majority of the Primates has disappeared, the protoconid and the ineta- 
contd. In this important point the Giganlopithccus clearly approximates 
the anthropoids more closely than it does the hominids who. as a rule, 
have teeth with the lalontd wider than the trigonid Other signs confirm 
this, such as the supplcmcnlary cusps on the grinding surface of the 
lower molars. Here w^e must make s|^iul mention of the so-called 
sixth cusp situated on the inner posterior edge between the ctitoconid 
and the hypoconulid that is so typical of the Dryopithecus to which 
the Gigantopithccus shows relationship in the distribution of the main 
cusps. Lastly, the third lower molar of the Gi^ntopithccus shows no 
signs of the reduction that is typical of the last molars* or wisdom 
teeth, of hominids. Koenigswald admits that the Gigantopithecus can 
even be approximated to the Sivapithecus. i.c.» to a group that is closer 


Fig- The upp6r and lower molars of nwi 
and Black's Giganlopithccus: superior 
und vc^ubutar aspecEs. 

^,'1 riu-LunI MiE. Attc# O. Kodlhfiswuld. I'94T. 



to the ancestors of the orangutans, an opinion that is probably rfos rr 
to the truth than Weidenreich's hypothesis. 

In any cast Wcidenreieh’s thesis that the Gigantopithecus is not an 
anthropoid but a typical hominid, has to be completely Tejccled as having 
no sdentihe roundaiion. 

The Gigantopithccus is neither a hominid nor an ancestor of man 
The huge skuil of the Giganiopilhecus was probably bigger than that 
of modem man. Judging by the recent find of three lower jaws with a 
full set of teeth (Pei Wen-chung, 1957) the skull of the Gigantopithccus 
had arough outer surface. The tremendous strength of the Giganto- 
pithecus gave him superiority in the interspecies struggle—he had no 
need to recourse to weapons for aid. He hunted animals and cirried 
parts of their flesh to the caves in which he lived. There arc, however, 
no data from which we might assume that lie was capable of developing 
into a human being. 

Weidenreich's second argument is the find of a fragment of the lower 
jaw of the ancient Javanese Meganthropus (fig. 44), which one of 
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Koenigswald's collectors discovered in 1^1 in a hollow caused by a 
geotogjeal faull at Sangiran on the island of Java. The fore middle 
section of the right half of the body of the jaw (ramus hori^ontalis 
dexter corporis mandibulac) had been preserved. The dimensions of 
the fragment and the teeth indicate that its owner was a being with 
an esireraely big body: the height of the fragment at the level of the 
chin foramen was 4fi mm, while that of the gorilla between J9 and 
49 mm. The first molar, two prcmolars and the socket of the canine 
have been presented. 

Weidenreich asserts that the pattern of the grinding surface of the 
Meganthropos molar is that typical of the Dryopithecus: this includes 
the sixth cusp which increases the impression of the simian nature of 
the Megunthropus. The grinding surface on the molar is wrinkled like 
that of an anthropoid. Judging by the shallowness of the canine socket 
the crown must have been a small one. This supposition is supported 
by the shape of the premolars that are reminiscent of human teeth. 
From this it may be assumed that the upper canines were also small. 
One canine has since been found. 

On the basis of the height of the jaw at the chin foramen, it may be 
assumed that the dimensions of the body of the Meganthropus were 
surpassed only by those of the gorilla and Gigantopithecus and approxi¬ 
mated those of orangutan. It is not only the peculiarities of the teeth that 
exclude the Meganthropus from the hominid family, but also the Jaw 
itself. On the tongue side of the body of the jaw, for example, there is 
an enigmatic hollow for the digastric muscle 15 mm, deep in the vicinity 
of the symphysis. Weidenreich believes this hollow to be an anomaly, 
Nearby, as Weidenreich notes, there is a fossa for the dig^tric muscle, 
but Its triangular shape and elongated flat surface diifercnliate it sharply 
from the corresponding fossa in man. We are of the opinion that both 
the hollow and the fossa arc of natural origin and arc due to some 
specialization of the muscles and bones in the region of the lower jaw. 
In any case such morphological deviations remove the Meganthropus 
from the list of man’s ancestors. 

The peculiarities of the contours of a vertical cross-section made 
through the medial plane of the reconstructed mandible of the Megan¬ 
thropus also show how far removed it Is from man. These contours 
show that the Meganthropus should be placed somewhere between the 
Dryopithecus and the Paranthropus. Lastly, we would draw attention 
to the mandibular foramen, which is situated low in apes and high 
in man, The opening is approximately on the level of the boundary 
between the premolars and molars at the height of the centre of the 
horizontal branch of the jaw body. In the Meganthropus it is placed at 
middle height in the body of the jaw, i.e., as in hominids. The mandibular 
canal, however, as can be seen from the cross-section, runs low down 
from the foramen, more like that of an ape. and not liigh up as in the 
hominid. Here again the Meganthropus is closer to the anthropoids. 
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We consider ihc pithecoid peculiarities mcniloned above to be of 
greater importance iban the homtnoid which, it seems, are also found 
in the Mcganthroptis, and believe it more correci lo place the Megan- 
thropij^i amongst the anthropoids rather than the hominids. Owing to 
its unique elements of specialization and huge proportions the Megan- 
ihropus could not have been amongst man's ancestors and must be 
excluded from man's genealogy. 

Gigantism amongst the Primates is the exception and not the rule: 
in India there was a giant Dryopithccus. in South-East Asia the Giganto- 
pithecus and Mega nth ropus, and on the island of Madag;ascar the giant 
lemurs Megalad a pis and others—and the Proconsul major in East 
Africa, Far better known are the fossil anthropoids with pre-hominoid 
features and one cannot agree with Weidenmich that our ancestors were 
giants, something in the nature of an overgrown Adam and Eve. Weiden- 
reich's hypothesis cannot provide the answer to the following question: 
how can the autogenetic conception of the development of the animal 
kingdom be reconciled with the reverse process of evolution that it pro¬ 
poses, i.e,, the reduction in size or degeneration of the giant anthropoids 
and their conversion into men with bodies very much smaller than those 
of their ancestors? Weidcnreich, in his scientlficaJly unsound gigantoid 
hypothesis of anthropogencsis, has, if one may say so, perverted his 
own orthogenelic conception. Weldenreich's idea Is also unsound 
because the geological antiquity of the Meganthropus and the Giganto- 
pithecus is not so great as to place them amongst the ancestors of the 
honiinids (Ncsturkh, 1954). 

We may conclude this analysis of some of the anti^Darwinist hy¬ 
potheses of man's origin by suggesting that it would be convenient to 
divide the Upper Tertiary anthropoids into two groups. One of the 
groups would include the predecessors of the hominoids and of the apes 
morphologically related to them: these wc could call the pre-hominoid 
anthropoids. In this group w^e would place the Dryopithecus darwini^ 
Orcopitheeus, Ramapithecus, Australopithecus, ParanThropus and Pic- 
sianthropus. The other Miocene and Pliocene anthropoids would be in¬ 
cluded in the group of pre-simoid anthropoids^ the ancestors of the living 
gibbon, orangutan, chimpanzee and gorilla. There were more genera 
and species of Upper Tertiary anthropoids ihun there are of those 
living today and they were far more widespread. 

A working hypothesis of this sort helps focus our attention on the 
prc-hominoid anthropoids and is of assistance in determining the 
immediate ancestor of man. It is more than likely that this ancestor 
was an Upper Pliocene relative of the Australopithecus living in South 
Asia where his fossil bones must be sought. This area, too, is the most 
probable habitat of the first men. Such a postulate is to a certain eslent 
supported by ihe remains of fossil anthropoids found in India, China, 
Indo-China and Java, Including the Gigantopithccus and Meganthropus. 
Early man began to spread from South Asia into eoniiguous regions; 


before him lay bnds lhal he was able to make his own thanks 
to ihc solidarity of the primeval human herd, their communal aelivilks 
and their tools. 

Anti-Darwinist hypotheses of anthropogenesis have been and are 
being disproved by anthropologicaU primaiological and general 
biological data. Darwin*s theory of anlhropogenesis has long served 
as a basis for work on the problem of man^s origin, Engels used it as 
the foundation of his new. Marxist theory of anthropogenesis based 
On The rnelhod of dialectical and historical mattrialism. 

The next pan of our book is an attempt to throw a little more light 
on that turning-poinI in the history of the development o-f the animal 
kingdom at which man made his appearance. 

Here it will be advisable to outline a few general concepts on the 
question of the division of man^s gcnealog>' and of the endre process 
of anthropogencsis into two unequal parts. The first division is extremely 
lengthy—from the first microscopic living beings to the immediate 
predecessors of the Pithecanthropi—it lasted almost 2.000 million years. 
The course of development taken by man's ancestors depended on the 
constantly changing reaction of the organism of one or another ancestor 
as a whole to changes in the environments under the influence of purely 
natural, including biological, factors beginning with natural selection. 

In the widest possible sense, eveii, one might say, in the philosophical 
sense^ there was a constant quantitative accumulation of new qualities 
in the development of the animal kingdom+ or^ more precisely, in that 
line which led to the Pithecanthropi. All the time evolutionary change 
was going on that, in hominid ancestral Forms, inevitably created a 
new quality that has neither before nor since appeared in any other 
subdivision of the class of mammals. This v^ery special quality 
characicrizcs a new being-the earliest man. Owing to the work he 
performed in the sense that he regularly made his implements and 
used them in practice for the needs of life jointly wath giher members 
of the primeval horde, qualitatively new. social laws came into existence, 
new^ factors appeared that formed mun^s body and man as a whole. 






liTcy. 




PART TWO 


PHYSICAL PECULIARITIES 
OF THE human BOO^ 

AND THE EMERQENCE OF MAN 











THE ROLE OF WORK AND 
ERECT LOCOMOTION IN ANTHROPOQENESIS 


L THE ROLE OP WORK 


Several limes iri ihc preceding clmptcrs mention has been made of 
the fact ihal man, although ihe siLructure and olher biological aspects 
of his organism are similar to those of the animaK possesses certain 
qualitatively different anatomical and physiologicaJ features that can 
only be explained by ihc specifics of evolution from ape to man under 
the influence of his activities. 

The modern human organism displays a high degree of adaptation 
to the performance of work and to erect locomotion. But the latter 
is in ilseJf also an adaptation to ihal most typical of all the arts of 
human life, the ability to work. 

Data drawn from the natural and social sciences must be applied 
in an examination of the problem of man's inception and furihcr develop¬ 
ment. Only a complex study of the problem can show how man evolved 
from the animal kingdom. The correct applicalion of da la provided by 
Ihc biological and social sciences to the problem of anthropogen^is 
implies an all'Cmbraeing study of nalure and society based on dialectical 
and historical materialism- 

in his treatise on anthropogenesis, Darwin seems lo have stopped 
half-way. He was able to give only a partial explanation of the way 
in which man^s biological pcculiarilies took shape because he applied, 
in the maiUp purely biological laws. 

According to Darwin’^s theory, the chief factors in the making of 
man were mutation* the struggle for existence* natural and sexual 
selection and the direct hereditary influence of the environment. 

The founders of Marxism provided a synthetic solution of the problem 
of man's formation* giving first place to the influence of work, Engels" 
concept of the role of work in the evolution of man was not accepted 
by scholars of the idealist school of philosophy. 
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In ihc worts of Marx fimd cardinal concepts that take us deep 
down to the roots of atilhropogenesis. Tn the first voluitic of CapiFai 
(Ch. 5 , § I) Mar?t defined the concept of "'work** and indicated its 
iremendous role in dividing man off from ihe animal kingdom. 

Marx regards operations with non-fabricated natural objects as the 
undeveloped, embryonic form of labour activity. Concerning man's use 
of implements, Marx says: 'Thus nature becomes one of the organs 
of his activity, one that he annexes to his own bodily organs, adding 
stature to himself in spite of the Bible/'* Tools, in a way, increase man's 
physical strength and enable him to overcome obstacles that would 
be beyond the power of his bare hands. 

Work with fabricated implements is a more highly developed form of 
labour: "The use and fabrication of instruments of labour, although 
existing in the germ among certain species of animals, is specifically 
characteristic of the human labour^process^ and Franklin therefore 
defines man as a tool-making animal/*** 

The work theory of anthropogenesis is a development of the bciic 
postulates of Marxism, 

Fngels says that labour is the primary basic condition for all human 
existence^ and this to such an extent that, in a sensc« we have to say: 
labour created man himself.*** It is precisely work processes that 
constitute a distinct boundary belween man and the higher animalis 
such as the apes that he approximates in the structure of his body and 
common descent. 

In his classic monograph on the role of work Engels begins at that 
stage of the dcvclopmeni of our ancestors when they were, as he says,, 
an unusually highiy developed species of ape. This we understand as 
meaning a high level of corporeal organization in our ancestors, their 
flexibility in adapting themselves to a new environment and their well 
developed brain. 

Erect locomotion, said Engels, was a decisive step on the road to 
humanizing the ape since this position of the body released the arms 
from their former functions in pronogradc locomotion and as supports 
for the body. The hands at first became adapted to the vety simplest 
forms of w-ork and then developed progressively over the tremendously 
long period when man w^as taking shape under the influence of the 
labour he performed, Engels finds that work had a direct influence on 
the structure and functions of the hand and that individually acquired 
peculiarities were transmitted by heredity. 

He stresses, however, that orthograde locomotion w'as not something 
that our ancestors achieved all at once: it first became a general rule 
and later a matter of necessity* The erect posture acquired anew signif- 

• K. Marx, CapitsK ’^'ol. I, Ch&p. VII, Section 1, Moscow 1954, p, IT9. 

Mid., p. 119. 

**• F. En^b, DioFeaics of Sararr, Moscow 1954, p. 225. 
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icancii iind was abJe to progress because the hands had been given an 
absolutely new funclion. irC,, ihe use of implements. This latter fcaiurc 
ceased to be an accidental manifestation and became a vital necessity, 
a specifically typical action that evolved into the collective fabrication 
of implements and their use by a community of similar beings. This, 
agaiUs led to the evolution of the hands in a definite direction: the hand 
became not only the organ of work but was also its product. Its structure 
and functions reHeeling man's labour activities as part of the whole. 
The changing hand affected the whole human organism and, as it was 
correlalively connected with the body, it experienced the influence of 
the latter. 

Speech, in the form of diffused sounds, arose in the course of social 
work and from It articulate speech developed as a new, extremely 
necessary and useful form of communication. Language, ihcrcfore, is 
a product of social development, It could only have arisen amongst 
the possessors of a well-developed brain in which a certain level of 
development had been reached in the speech regions in the cortex of 
the frontal and parietal lobes. 

Work and speech, in turn, had a powerful influence on the progressive 
development of the brain and the senses. 

The advancement of all these human qualities was greatly stimulated 
by an important new factor-the community. In his article on the role 
of work, Engels shows clearly the significance and the limits of the 
influence brought to bear by basic natural and social factors on the 
formation of man and gives pride of place to socially performed work. 
Man is sharply delineated from the animals as a social being who 
manufactures implements and uses them in his collective labour. 

W'ork with the aid of artificial tools was developed in and by the 
community. .4nd the emergence of the human community itself can 
only be conceived if we imagine man^s immediate ancestors as gregarious 
animals. The founders of Marxism believed that man had, from the 
earliest times, shown an mclination to live amongst others of his own 
kind, the social instinct being one of the most important factors enabling 
the ape to become a man. Once the ape had become a man, however* 
his social life diflhred from the herd life of his anthropoid ances¬ 
tors. 

At first man differed little from an animal. Work began in the earliest 
stages of his development. 

The production of material values, the emergence of production 
relations and social development all served to separate man more and 
more from the animal world and enabled him to develop in a way that 
diflers from the evolution of the animals, men began to influence their 
own development and this influence became greater as time went on 
(Engels, Dicifectics of Nature). 

The emergence of man, moreover, meant a break-away from the 
animal kingdom insofar as human society constituted a qualitatively 
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ncvr phenontenan: to a certain extent human idcieiy $tand$ in opposition 
to the environment in which It develops. 

The ape herd and the human community developed along ditTerent 
lines and differ greatly from each other, Engels said: *'The most that 
the animal can achieve i$ to c^Uecl : man produies^ he prepares the means 
of life, in the widest sense of the words, w^hich without him nature 
would not have produced. This makes impossible any unqualihed 
transfcrrencc of the laws of life in animal soelelies to human 
society/' * 

Marx and Engels had a high opinion of Darwin’s work on evolution 
in the animal and vegetable kingdoms^ but they also criticized his 
unjustifiable mixing of biological and social categories. 

The more detailed Marxist analysis of the problem of anthropogenesis 
carried out by Engels shows us man as a new. qualitatively different, 
social being. Nevertheless, man is still a part of nature and in him 
nature, as it were, asserts herself. In Engels' words, man belongs to 
nature, flesh and blood and brainp and remains part of nature, but he 
differs from the animals in his recognition of nature's laws and his 
ability to apply them correctly. 

Engels especially stresses the qualitatively specific nature of the 
process of anlhropogenesis: man adapts himself actively to his surround¬ 
ings and later gains mastery over nature. Man could only have achieved 
his power through conscious and constant labour activity. Work created 
an impassable abyss between man and the animals, and their lines of 
development not only became greatly different but branched off in 
absolutely opposite directions. 

3 METHODS OF LOCOMOTtON OP THE GREAT APES 

The devciopmeni of biped locomotion was a preliminary condition 
for the liberation of the fore limbs of our immediate ancestors, the 
anthropoid apes. 

At first movements on two legs were weakly developed in our an¬ 
cestors and they probably showed diffidence in moving on the ground 
for a lengthy peri^. The poorly developed ercet position gained strength 
in the process of natural seSection: it became an absolute necessity 
under conditions of tife in the open. Erect locomotion had become 
the general rule by the Australopithecus stage and labour activities 
became possible. In anthropogenesis. therefore, the erect position is 
an important biological prerequisite. 

The primitive development of erect locomotion and the emergence 
of work activities brought forth a further specialization of the ^uman 
organism that provided features of adaptation to various forms of 
work, while the simian features weakened and many of them disappeared. 
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The iramition lo erecl locomotion in our ancestors took place over 
a greal span of time in the second half of the Tertiary Period: bipod 
locomotion probably developed in the course of millions of years. By 
the bCfiinning of the QualernaTy Period erect locomolion was no doubt 
so well developed that the fore limbs no longer took part in supporting 
the body or in movement on the ground. Finally, an ape of the Australo¬ 
pithecus type could develop into a Pithecanthropus with his erect gait. 

We must agree with Engels and Darwin in regarding erect locomotion 
as the chief factor in reforming the human b<^y m a certain direction. 
The grcatec pan of the features that are typical of man s anatomical 
structure are directly or indirectly connected with the development of 
biped locomotion. Among them are*, a foot supporting the body that is 
provided with a longitudinal arch and a well-developed, strong and long 
creat toe; a hand with a very highly developed thumb and a strong 
of feeling, especially in the Ups of the fingers (fig. 45); thejorm of the 
vertebral column with its scries of four curvatures of which lumbar 
the most typical: the position of the pelvis at an angle of w to the 
horizontal: a skull that has room for a big and heavy brain but which 
is well poised on the vertebral column; the almost honzonta! plane of 
the foramen maanum which is closer to the antenor part of the skul 
and points straight downwards or even slightly forward iH the grea 
apes it points slightly backward): the big cranial and small facial pa t 
of the skull; weakly developed external relief of the skull, a ^^ry ^'6 
brain of complicated structure: characteristic proportions of the body 
(longer legs and shorter arms in relation to the length of the trunk). 
Esp^ially progres-sive organs that continue to improve (in their mani¬ 
festations) are the brain, hands and speech organs, ,i,„. 

Man differs from the other Primates in a nutnfer of features iha 
are not connected with erect locomotion, among them such structural 
peculiarities as, for example, the anterior ppmmence on the chin 
(mental protuberance), weakly developed canmes that are no longer 
than the other teeth, lips developed in iheir central or transitional 
parts and a furrow between the upper lip and the no^, 

In order lo explain how our ancestors changed their artoreal way 
of life for the terrestrial and how biped Iwomotion developed, we must 
examine the modern apes’ methods of locomotion in ^e 
the ground. During life in the trees all four limbs of the monkey serve 

primarily as prehensile organs. ki -it 

Outwardly the monkey’s foot so closely resembles its hands that at 

first glance it seems to be nuadrumanous. as it was once erroneously 
termed. The monkey can grasp the li^mb of a tree with equal agili y 
with either hands or feel and, indeed, ftinctionally the feet do resemble 
hands. An analomieal comparison of the structure of a monkey s 
hands and feet with those of man that shows the number and str^lura 
character of the bones, muscles, blood vessels and nerves is sufTicient 
to convince us that the hind limbs of the monkey correspond to the 
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inferior extmmilies (ihc legs) of man. The fore limbs^ in the same wjiy, 
correspond to man's superior eKtrcmiiics (the arms). 

In climbing trees the monkey uses alJ four limbs. It moves along 
branches with perfect confidence^ its tail helping it keep its balance. 
Some of ihe higher apes (gorilla, chimpanzee, orangutan) may walk 
on their hind limbs alone for a few steps and the gibbons, as a rule, 
walk on their hind legs and use iheir long fore limbs to balance them¬ 
selves. There arc also lower monkeys that walk on their hind limbs 
on the grounds for example, the American spider monkeys who balance 
themselves with their long tails held up in the shape of a mark of inter¬ 
rogation. 
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When a quadruped change ovgr from an arbonral to a lerrcsiral 
>.ay of life there must inevitably 

in one of two direciions. The hrst possibiluy is the develop men of 

various methods of locomotion on four legs wh^ hafeoors 

(flg.46). This path of developmenl was taken by t^ gonllas, babo-ons 

and red monkeys (Eryihroeebus paias Sehreber). The second 
ity is an entirely new departure for an ape-ground locomotion on t^^o 
legs. The latter line of development was taken by man s aiu^tors and 
th^r neatest relatives. The iwssibility of a change-over to erect locomo- 
lion m^v be ludgcd by the living si pcs ■ ^ 

The method of locomotion used by the anthropoid apes, espcemlly 
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Fi^. 46. B;]boon mid (pcK&kiion of the skeletal iupport dF the trunk during 
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by the gibbons (fig, 47)^ differs greatly from the quEidruped locomotion, 
of the lower monkeys. 

The fore liinbs of the gibbons sire extremely long and strong, while the 
hind limbs are short and arc weaker both relatively and absolutely, l\ 
would be very awkward for the gibbons to walk on all fours and they 
resort to this method of locomotion very rarely. The biped locomocion 
of the gibbons, therefore, is of difterent origin from that of man who has 
long, strong legs and short, weak arms. The gibbons, furthermore, 
rarely move on the ground and when they do> they are rather awkward 
in their movements^ although they run along on I wo legs at a fairly high 
speed. The example of the gibbon walking on the ground in a more or 
less erect position (with the body bent, it k true), is of inicrcst to us 
because his body can apparently remain on two legs for a long time 
without any special effort. 

The peculiarity was acquired by the gibbon* in particular, os a result 
of his movement through the trees by hanging from the branches which 
he grasps with his hands alone. Holding his trunk in a vertical position 
he swings from one branch to another with the help only of his fore limbs. 
He tucks up his hind limbs like a flying bird in order to reduce the re¬ 
sistance of the air. 

When swinging from branch to branch, that is* during brachiation, 
the gibbon resembles a iwo-armcd animal rather than a quadruman or 
quadruped. The gibbon's method of locomotion on the ground is dif¬ 
ferent: the bimanual anthropoid gibbon then becomes bipedal. One has 
only to imagine that the great arboreal anthropoid apes, who did not 
posscM the long fore limbs of the gibbon, were compelled to take to the 
ground in ^search of food or for some other reason, to believe it 
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possible and even essential For 
them to make considerable 
changes in their method of loco¬ 
motion undercondilionsobtaining 
in open country. Man himselFpap- 
parentlyp owes hU emergence lo a 
considerable extent to the transi¬ 
tion from life in the trees to life 
on the ground. 

ft must be assumed that the 
common ancestor of man and 
the great apes was not so highly 
specialized as the living anthro¬ 
poids and that the thumbs of the 
extinct species were not so greaily 
reduced as those of the chimpan¬ 
zee or oTangutan. 

We may suppose that the an¬ 
thropoid apes that served a$ man's 
ancestors made partial changes 
in their method of locomotion 
while they were still living in the 
trees. It is probable that they, like 
the living gorilla and chimpanzee, 
did not so much grasp t he branches 
with their feci when moving 
through the trees as walk along 
thick branches, balancing them¬ 
selves by grasping higher brunches 
with their hands. 

This idea was put forward by 
the eminent aiithropologisi Sir 
Arthur Keith (1914). He was of 
the opinion that man's ancestors, 
during the last period of their 
life in the trees, used their 
lower limbs for movement more 
than their upper limbs: he even calls our ancestors cruriating animals as 
opposed to the ancestors of the living anthropoids, who were brachiating 
animals. Our ancestors, the cruriators. held their bodies in a more or less 
vertical and straightened posEune. This was a circumstance that enabled 
them later to move on the ground on two legs. Further locomotion was 
accomplished in a more and more erect position- The long prc^ccss of ihe 
development of orthograde locomotion reached greatest perfection only 
in modern man. Bui obvious traces of man's descent from an apelike 
ancestor who lived in the trees at a very distant period have been retained 
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in his body to the present day. Man’s hand retains some oftlie peculiari¬ 
ties of the structure of the once highly developed prehensile limbs of his 
arboreal ancestor. Man's hand, however, has undergone considerable 
change in the course of its use for work by numerous gencralions for 
hundreds of thousands of years. 

We see from the example of the living anthropoids that they have u 
very uncertain gait w’hen moving on their liind limbs alone. The gibbon 
perfomis these best of all, but he balances himself with his arms, holding 
them out level with the shoulders or even placing them on his head 
The chief support is the foot which, like the chimpaiKee's, has three 
points of contact with the ground: II the heel. 2) the great toe which, 
in these anthropoids, is highly developed and projects outwards and 
3) the remaining four toes held together. 

These peculiarities in the structure of the fool, especially the highly 
developed great toe, enable the gibbon and [he chjmpan 2 ce to remain 
poised on two legs better than the orangutan or gorilla. 

In man’s foot, it will be remembered, the main point of contact is the 
great toe which has not only developed progressively in the course of 
evolution, but has become closely bound to the second digit. The gorilla's 
great toe is not so evolved. This ape has a heavy body and when stand¬ 
ing or walking on two legs is very' unstable and rarely, therefore resorts 
ID that position. The typical pose of the gorilla and cliimpanzee is semi- 
erect, practically on all fours, the digits of the hands ate bent and the 
ape usu^ly rests his weight on their medial or lerTuinal phalanges. 

The big toe of ihc orangutan, on account of his purely arboreal wav 
of life, IS nothing more than a short, thin outgrowth from the foot 
on which there is usually no toe-nail. The orangutan's other toes are very 
long and function in unison, like a hook. As they arc always bent to 
some extent it is almost impossible to unbend them inlo one plane vviih 
the sole of the foot; it is easier to do this with young animals On those 
rare occasions when he stands or walks on two legs he usually rests his 
weight on the outer edges of the foot with the toes turned inwards and 
all of them, from the second to the fifth, in a horizonial position but more 
or kss curled up in rings. 

The young male orangutan Moritz, in the Moscow Zoological Gar¬ 
dens, walkcd^on two legs, resting his weight on the entire sole of the fool 
and on the bent toes; it is possible, however, that he adapted himself 
to this method of locomotion during his life in captivity Another 
orangutan m the Moscow Zoological Gardens, a female named Frina 
during the first years of her life sometimes walked on the ball of the foot 
and on the upturned surface of the toes, but later, at an age between 
b and 10 years she began to walk on the outer edge of the soles and on her 
honzontally curled toes. The young female chimpanzee Mimosa walked 
with .some of her weight supported by the outer edge of the foot but 
mostly putting her weight on the triangle: sole, great toe, and the other 
toes con^tricled. 


An oranguian''s gait resembles lhat of a man on crutches as his legs 
arc short and his movements are made by jerking them forward between 
the widely outspread arms that give him support on the ground. The apes 
have very different gaits: standing on two legs they may hop, mark time, 
"dance” or twist round in one place. Varying degrees of transition from 
quadruped to biped locomoiion arc found among them; in ali cases the 
crtcL stance is easier for ihem than for the quadruped monkeys. 

The living anthropoid apes are cstremcly interesting animals: by 
studying their methods of arboreal and terrestrial locomotioit wc can to 
some e:ttenl get a picture of that period of transition when our ancestors 
began to change their quadruped gait for erect locomotion. The evolu¬ 
tion of the ancestors of the living anthropoids differed From that of man’s 
ancestors because they lived in another environment: they continued to 
live vn forested areas and pcrfccred methods oflocomoSion in the trees. 
Their pectoral limbs became longer, especially those of the gibbons and 
orangutan, but to a lesser degree in the chimpanzee and gorilla w^hose 
ancestors came down to the ground at a later date. The pelvic limbs of 
the great apes, on the contrary pgrew-shorter both relatively and absolutely. 

At the rime when the ancestors of the chimpanzee became partially 
and the ancestors of the gorilla almost efnircly terrestrial animals, they 
had become more specialized and were almost incapable of effecting 
the transition to the erect position that was typical of man*® ancestors. 
But the slow' progression of the living anthropoids iri the trees, during 
which they do not so much climb as walk on the limbs of the trees hold¬ 
ing on to higher limbs with their hands* h reminisceni of the type of 
arboreal locomotion that was common to an early stage in the development 
of the common ancestors of man and the great apes (Gremyatsky. 1955). 

The development of biped locomotion was connected to a greater or 
lesser extent with the liberalion of the fore limbs from their functions as 
supports and aids to locomotion. As our ancestors adapted themselves 
TO life in open country and to the use of natural objects as implcmcnis or 
weapons their erect gait was fjerfecled. 

In the early period of the transition to movement in the erect position 
the adoption of a more or less vertical position by the body must have 
developed very rapidly in the process of natural selection under the in¬ 
fluence of a fiercer struggle for existence in the new conditio ns, especially 
the intetspecics struggle against various terrestrial beasts of prey. 

Theoretically, the FurEher development of lerrcstrial locomotion could 
have led our ancestors cither back w the semi-erect position of the body 
with the curled Ungers of the hands serving as ground supports when 
moving which w^ould have closed to them the road to humanization: 
or there coutd have been a very' great perfection of locomotion in the 
erect position which would open the road to humanizarion and further 
progress. 

Our ancestors evolved in the latter way. At some stage of evoLution 
they most probably crossed the criiical boundary^ at an accelerated rate 
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ufter which ihc progress of evolulion in ihe erect position proceeded more 
regularlj but was still fairly intensive. Other. Jess developed species of 
fossil a^s that had practised erect Jocomotion but in diffSen^ural 
apparcnlly never crossed the critical boundary- some of 
hem ^came exunct and others became the ancestors for^xaS of 

rflSI ” ■»' wi'l. i« fully iur- 


3. THt WKtGHT OF THE BODY AS'D THE CENTRE OF 

AND THE APES 


GRAVtTY IN MAN 


caS Jocomotion was probably compli- 

Ihloli^d wi?' belonged to the bigger and heavier ty^s of 5n- 
thro^id apes. Modem man is among the heaviest of the Prir^tes the 

or 90 to 100 kg. and more {350-400 kg, and more in extreme casMl 

a St of'l5J/?n "’an. ’he males having 

™ A wuh $ojnc of them much bieeer fup to 

mountain gorilla Bobby (figs. 4Sa and 48b) livine 
TW Gardens, weighed 262,5 kg. at the age of lOV* years 

The gibbons cannot compare with man as they weigh from 5 to^ 13 kg 



Hg. 4aa. Young marc mountaiii gorilb 
(OonJia softlla beringei Matschicy Bobbv. 
aged 10yean. Berlin Zoological Gaideiu. 

An« S. Elfijicr. IDiJ. 


Fig, 48b. Young male moimiiifn 
Bobby, aged 10 years, 

Aflw S. RipilEr, HJJ, 


Bcrilla, 


i.c., the weight of a human child between sis and twelve months old. 
The fem^tJc of the gibbon differs ver>' little in weight from ihc in ale. 

The dlfferertce in the weight of the two sexes is ver^^ small both in the 
gibbons and the chimpanzee when compared with the gorilla and orang¬ 
utan whose females have a weight of from three-fifths to two-thirds of 
the males. According to Lyon (1911) four male orangutans from Borneo 
weighed 175, I SO, 200 and 260 kg. and four females 72.82,88 and lOO kg, 
respectively. 

In human beings the difTerence in weight between the two sexes 
averages 5 to 10 kg. European women, for example, have an average 
w eight of 56 kg. (with individual variations mostly between 38 and 76 kg,} 
and the average weight of men is 64 kg. (with individual variations 1^- 
tween 42 and 84 kg,). 

The weight of the human body has a different significance from that 
of the pronograde mammals as il rests on only two limbs and not on 
four. The relative load on man's legs, therefore, is double that of the 
quadrupeds. When the great apes stand on two legs it is obvious how 
difficult it is for them to stand or walk in that position. They are typically 
unadapted to lengthy locomotion on two legs over an even surface. The 
centre of gravity in such a pose is much higher and farther forw^ard in 
the apes than in man; this is due, especially in the orangutan and the 
gorilla, to the powerful trunk, muscular arms, big head with its massive 
jaws, and the huge stomach covered with a thick layer of fatty tissue- 

If a plumb-line be dropped from the ape’s centre of gravity it will 
fall in front of the space occupied by the feet which shows that the animal 
i$ unbalanced. The muscles of the legs and trunk are not able to support 
the body in the creel position and the ape rests its hands on the ground 
and adopts its typical semi-quadruped pose. The situation Is different 
in the trees where the ape can grasp higher branches with its hands and 
remain in the upright position for a long lime, 

Man differs from the apes, first and foremost, by being accustomed to 
erect locomotion on an even surface. The human organism is adapted 
to stand for long periods and to walk and run on tw o legs. Man is no 
iongLT adept in walking on all fours. 

Georges Cuvier (1793| wrote that man could not walk on all fours 
because his eyes would be looking dow nwards; his neck muscles arc not 
strong enough for him to hold his head in the proper position: his low^cr 
limbs would be raised too high relative to his arms, and his feet are 
too short for him to use them as animals do, using the toes for sup¬ 
port; his chest, being too wide, would hamper the free movement of his 
arms. Nor can he climb as easily as a monkey, because his great toe ts 
not separated from the other iocs, or as easily as a cat, because his nails 
are too weak. 

Man's foot rests on a comparatively small area. His centre of gravity 
is rather high, usually at the height of the second or third sacral vertebra. 
With the body in the erect position a plumWine dropped from the centre 


of gniviiy falls through a point some 5 cm. behind the line joining both 
coxofemoral articulations and then another 3 cm. in from of the medial 
malleoli and rests on the ground within the area occupied by the feet 
(V. P, Vorobyov, 193Z, M, F. Ivanitsky, 19561, 

Man in the erect position is incomparably more stable than the greai 
apes, A young child, however, at first stands and walks very unceriairly 
owing to poorly develop^ muscles and lack of co-ordination in its move¬ 
ments and to its instability which accounts for the frequent falls ofyoung 
children. The very process of transition from the crawling to the walking 
stage of development shows how long and how difficult it is. 

The pelvis of the child learning to walk is not yet in the position nec¬ 
essary for developed erect locomotion: it is almost in line with the ver¬ 
tebral column and later diverges from this position with the lower part 
forward; the angle of SO’-bO* from the horizon la I (30“-40° from the 
vertebral column) is typical for the more adult. The disproportionately 
large and comparatively heavy head of the infant increases its instability; 
the neck muscles arc still comparatively weak and the centre of gravity 
is higher than that of the adult which again worsens the balance of the 
child. 

The infant's transition from the crawling stage to erect walking reminds 
Us of an important moment in the evotulion of our anoestors w'hen erect 
locomotion first began to develop. The child on all fours is reminiscent 
of the more distant of man's ancestors, the quadruped vertebrates. ,^]e§ 
HrdliCka (1932) carried out a special investigation of the peculiarities 
of crawling with several hundred children. He considers that such a 
method of locomotion typical of young infants is a manifestation of 
instinct inherited from pre-human ancestors and that it was developed by 
much earlier forms of mammals or even the reptiles of the Mesozoic 
Era. 

After our ancestors had achieved a certain degree of erect locomotion 
and with the aid of the liberated hands had turned to the use of natural 
objects » implements and weapons, the development of this new type 
of activity would have been impossible without a further perfection of 
the biped habit, A heavy club or stone in their hands would help increase 
their instability on fect that were still too fiat and with spines that were 
still not curved sufficiently. Individuals that stood most firmly on their 
feet and were the better masters of their implements would prove better 
adapted for the struggle for existence; these individuals must have 
handed down from generation to generation a more stable organization 
of the body, 

4, THE INFERIOR EXTREMITIES 

In the course of anthropogenesis the hind limbs of the ape were trans¬ 
formed into the legs of man. The changes were mainly in the character 
and degree of development of the muscles and in the structure of the 
straightened knee joint. The structure of the foot also changed: the 


longitudinal arch appeared^ in standing and walking the mam support 
changed from the outer to the inner edge of the fool and the great loe 
increased in and grew closer to the others, . . 

A flexible longitudinal arch is the most specific feature of mana foot 
U developed in the hominids-by means of a reorgamaalion of the loot 
skeleton accompanied by changes in the muscles and ligaments^ The 
sural, quadriheaded and gluteal muscles developed progressively and 
became the muscular features most specific m rnan. It was these 
in the former hind limbs that converted them into man s powerful legs 
that were capable of supponlng the bodies of our progressively more 
erect ancestors when standing, walking and running. 

William Gregory (1934) is of the opinion that a foot similar m 
to that of the chinipanzee or gorilla (fig. 49) could, over a sufficiently long 



Fig. *9^ frti oi higJwr Primalcs; 

' TTUfi Ojid fm*r efimnpjiucc. Aftet F.Jo™. 1^59^ 


period, develop into a human fool under the influent oferret locomotion. 
Other scholar?, G. Miller (1925) and V* V. Bunak (IM4Uor e^mp e 
object to this admission; they maintain that dunng the ^riod of 
development the great toe of the human foetus, * 

investi^tlons, shows no signs of opposition to the 
man’s foot must be derived from a structure different from that of the 

apes. 
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'* iinporliim ard at 

hrL iT* dimcult features in the explanatiofv of 

hoMr man beciimt a biped. The liberation of the hands for the use of 

inlimately dcpciident on this important biological 
eondilior-ihc development of a flexible walking foot - which, in Uirn 

‘he conversion of the former prehensile 
'’<’‘he early hoitiinids. 

ervL^n- ^ by the preliminary 

^ondilions having arisen through (he more erect posture of man’s 

i brought 

3!;“. f" «»>'"“ •‘"-'•r -» ".tur^ ^n. 

savannahs and. later, in the open plains ancestral man had to 
esca^ carnivorous enemies by vigilance, flight and concealment. He 

SI \c area. In times of danger early men could conceal themselves from (heir 

away ^ ^ ^ weapons to drive wUd beasts 

v^inrH ^=’* under these conditions those herds of our ancestors 

would survive that were best adapted to life on the ground iindw The 
cortduion!$ of more or less open territory. 

ancestors chanced 

iSinkt *hey remained instinctively inihe 

vicinity of small woods, groves and groups of trees. The erect position 

on ‘^‘^'‘'='opct3 by the search For food in ihe form of fruits 

ancestors must also have been of 
great signiticarile in the iransition to erect motion. If we assume that 

S^ch oftheil^^^ of evoluiion, a weight of between 40 and 60 kg. 

ro^TO-V) ** ‘f’at amounted 

to 20-30 kg. Such a redistribution of weight, naturally must not onlv 

stru«^?e “ln^Se"'an‘,7“''^ ’j'"''" in physical 

? anatomical peculiarities thus engendered the lower 

cxTrcmities underwent a much greater reconstruction than the upper 

foot or ^he very difTerently from the preheSe 

Thu whose great toes are readily opposable to the others 

The great toe of the human foot is no longer opp^^ble to the oTheS 
hes more or less parallel to them. It is joined it> therby a Srong uant 

g 2?ly1v3he rmTof rir transversum) thus diffcrfng very 

greatly ironi the foot of the chimpanzee ffie, 491 in w'hirh phi. ' 

fascia between the chimpanitce's first and second toes is a homologue 
HE 


of ihe corresponding division of the transverse ligament in man^ the 
fascia is thick and strong. 

Another convincing proof of the development of man's foot from 
that of the ape is the presence of the oblique head of the abductor muscle 
of the great toe [which is very characteristic of the Primates as distinct 
from the other mammals), This part of the muscle is less developed in 
man than in the apes (fig. 50), varies very greatty in individuals, is to 
some extent rudimentary and may even be entirely absent. 




S 

Fig. iO. Musdes ofplaniar iurfuse of foot offO gorilla and (W) maii: 

/ tkni^ Uhl DtttjqM’bCddx of Abduct^r PtVKl«S cf IRUi Jaim| ^^dflUcUM- 

anicia flf Link em and jrtiE eim, Aftw H- (W. Cnfcir 

tsm 

As a result of the somewhat flattened articular facet of the first meta¬ 
tarsal with the medial cuneiform bone, man’s grcul toe can only move 
very^ slightly laterally from the others and cantioi oppose them like that 
of the ape which has a saddle joint at this point 

Man’s thumb, on the contrary, is readily oppoiabic to the other digits. 
The human hand is, in general. siTiiilnr in structure to that of the ape. But 
man's ability to do work and hi$ use of various implements for the 
execution of that work have brought about a number of noticeable 
changes in the hand. 

When man's upper exiremiUes had been relieved of the functions of 
locomotion and support to a greater degree as compared with those 
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of the ape, they ^erc abJe to make a number of rotallonal movements 
owing to changes in the muscles, lendons and bones of the pectoral 
girdle, in the freed upper extremities themselves and ir the hands. But 
the lower extremitieSp on the contrary % had the whole weight of the body 
transferred to them and had sorne of their former functions reduced. 
They could » for example, no longer be used for grasping and scratching, 
the sural and gluteal muscles became much stronger and the femur and 
tibia became more massive. 

There is also a difference between man and the ape in the vascular 
system of the lower extremities. Man has no saphenous artery^ $ueh as 
the apes have but, like them* he has a saphenous vein, the biggest in his 
leg. The complete absence of the big saphenous artery in man is connect¬ 
ed with his erect posture (it is very rarefy found in man as an 
atavism h 

As the erect position of the body became a permanent feature the 
lower extremities lost some of their functions and acquired others: their 
main function now is to support the body when standing or in motion 
and also during locomotion. The ability to hold the body erect and main¬ 
tain its stability for a long time was one that evolved over a period of 
hundreds of thousands of years. In relatively recent times the Neandor- 
thalers, judging by the bones of their feet and other parts of the skeleton, 
moved very clumsily; their bodies were not fully erect, the curves of the 
spine were underdeveloped and were almost like those of the anthro¬ 
poids. Their legs^ however, were probably bent at the knee joints. 

It is notonEy the musculature of man's foot that shows signs of its devel¬ 
opment from that of the ape. Many people have a second toe that is 
longer than the great toe, so that the length formula of iheir toes is 
2 > I > 3> 4 > 5. Usually, however, the great toe is the longest and 
the typical formula for the human foot is I > 2 > 3 > 4 > 5 while that 
of the apes is 3 > 4 > 2 > 5 > i. 

A longer second toe is frequently met with on statues of the period of 
antiquity which gives rise to the name "Greek foot/' An examination 
of the skeletons of people who lived several thousand years ago shows 
that this type of fool was probably much more widespread than it is 
today. It is safe lo assume, however, that the foot w'ith the long second 
toe h more like an ancient form, closer to that of man's simian precursor. 
At one time the longest toe on the foot of man's distant ancestors was 
the middle one. Very rarely the formula 3>2 > 1 >4>5 is met 
with today. In human embryos four weeks old the third ray of the foot 
is longer than the others. Schulti: (1929}, sludying ihree-month^ld human 
foetuses, found that the third toe is longest in only 4.4 per cent of C4ses 
examined. 

As the hominid foot developed the great toe became bigger and stronger 
and the development of the others was checked. The liltk toe, in partic¬ 
ular, shortened' its nail is usually deformed and the two distal phalanges 
are often joined, which, incidentally, may also occur in the fourth toe. 
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The shape, simciurc and strength of the foot give modern tnan suffi¬ 
cient stabiUty for the most varied movements (S. I. Shchclkutiov^ 1940). 
Man displays the most amazing ability lo maintain his balance ■when 
climbing, perfomlng acrobatics, ballet dancing, or in gymnastics and 

sports of the highest class. . r 

That same modern man, however, possesses obvious signs of jnsuffi- 
cient adaptability to lengthy stance or walking on two legSt w'hile the 
carrying of loads may lead, for example, to fiaifoot or varicose 
veins. 

Rickety curvature of the legs In young infants whose living conditions 
are unfavourable is not only due to a deficit of calcium, but also to the 
fact that the infantas two legs have to carry the weight that is supported 
by four legs in the apes and other mammals^ 

When the baby begins walking on two legs vcr>^ considerable morpho¬ 
logical and physiological changes lake place in his feet. LA. Semyonova 
(1937) studied slmclural changes that take place from the time the em¬ 
bryo is ten weeks old and during the first tw^o post-natal years ^ she found 
that the greatest change takes place when the child is teaming to walk. 
It is difficult for man to stand still or walk for lengthy periods. Iiis muscles 
lire and he is forced to sit down to rest, while a heavy quadruped^ such 
as a horse, can remain on its feet for twenty-four hours or more without 

injury. ^ 

Not only the structure of the foot but also its length shows us similar¬ 
ity with those of certain apes and monkeys (the follow ing data are taken 
from Rudolf Martin's book, 1923, Vol. 1). 


THE CfiNGTU OF THE FOOT AS A PEfiCUNTAOE OF THE UE.NGTH OF THE TSUNK 
(LIMITS OF VARIATIONS AND SOME AVERAGES) 


InhabitaiiU of Baden 

Men .52.0 (46^) 

Women . .49.B (41-66) 

OriinBulan ,.. . —. ^ ^ ^ . 71.6 (62-G7) 

GorilLii ... ,.58-5(38-59) 

Chimpaiuiic .. 57.5 (52-62S 

Gibbon . 54.2(49^3'! 


Marmoset 47,CML6 

Rhesus monkey . 52.0-47.5 

Baboon .. 53.3-48.4 

Amencan monkeys ., *.. 45.2-45 
Spider monkey ..... 69.0 
Lemurs ... 45,0-34.5 


From these data U is clear that man approximates the group of anthro¬ 
poid apes among which the orangutanT with its unusually long fooL U an 
exception, as is also the prehensile tailed AmerlcaTt spider monkey. 
This peculiarity indicates a high degree of specialization In the orangutan 
—its adaptation to ?low climbing, hanging by Its arms from the branches 
and grasping them with its feet. The spider monkey, who hangs from 
trees by Its feet and taiU transfers a considerable part of the weight of its 
body to its hind limbs. 

Man, however, is an exception among Primates as far as the length of 
his leg from hip to ankle Is concerned (R. Martin, 






length of the leg from hip to ankle as a percentage of the length of 

THE TRUNK IN MAN AND OTHER PRIMATES 


Inhabitants gf Baden 


Men ... 158.5(136-185) 

Wofnen ___159J (135-197) 

Gibbon ..130.7(113-149) 

Chimpanzee 113.0 (104-120) 

Gorilla.. 113,0 (111-113> 

Orangutan.112,7 (105-I3lj 


Mangabey ... (05.7 (104-108) 

ManniMei .. 99 . 7 - 93,2 

Rhesus ffiQnlicy __ 110.2-96.2 

Baboon _ 119.0-1 II.O 

American moniccys .. 94.5-91,4 

Spider monkey ... 139 
Lemurs .. .110.0-85.0 


Typical of man’s femur or ((ligh-bonc i$ the rough line (linea aspera) 
on its posterior side which serves to anchor several stron^y developed 
muscles and also the very considerable length of the neck. The angle 
formed by the neck of the femur and the diaphysis is greater than that 
of anthropoids because the tip of man’s great trochante r is lower and that 
of the ape’s higher than the head of ihe femur. Apart from the greater 
and lesser trochanter there is sometimes a third trochanter on the human 
femur which indicates a recession to a type of structure typical of some 
lower Primates. 

Only man is able to straighten his legs at the knee joint completely 
and for a lengthy period. The chimpanzee can straighten its legs but 
only for a short lime. ' 

The phalanges of the great toe of man, the gorilJa, the chimpanzee and 
the gibbons arc the strongest while those of the orangutan are much 
thinner than those of its other loes. The metatarsal bone of man’s big 
toe has an almost flat articular surface proximal to the medial cuneiform 
bone which does not allow the toe to make the movements that would 
be possible with a semi-^obuIar joint. 

As this flattened articular surface has been found by Lebouck in the 
human embryo, it is clear that very great influence was brought to bear 
on the foot of our ancestors during the hundreds of thousands or even 
millions of years in which they were adapting themselves to erect loco¬ 
motion. 


5, THE PELVIS, SPINE AND THORAX 

At the ^me time as changes took place in the skeletal structure of our 
ancestors’ lower extremities, changes were also taking place in the struc¬ 
ture of the pelvic girdle. The saeral-iliac articulation had to become wider 
and stronger and, therefore, in man and the apes we And five sacral 
vertebrae instead of the tw'o or three usual in the lower monkeys. 

The human pelvis is more developed in the wdlh than in the length 
(fig. 51) and the blades of the ilium have large fossae in them. In shape 
the human pelvis approximates that of the gorilla, cliimpanzce and orang¬ 
utan, while that of the gibbons more closely resembles the pelvis of the 
lower catarrhine monkeys on account of its elongated shape and shallow' 
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fossae in the iliuiti. In the great apes the Jength of the pelvic girdle slightly 
exceeds its width. The widerung of the pelvis is directly connected with 
erect locomotion. 



Fig. i(* Psivic girdles of Primates: 

J— shlanpiUMc; J—™n. Afttt W. Crxsjmr "Jid M. KoJehhih, 19J7. 


Man's vertical stance and orthograde locotnolion is directly dependent 
on a number of factors, e.g., 1) the strength and width of the pelvis, 
2) the strength of its articulation with the sacrum, 3) the extent of the 
deviation of the acetabulum, on which depends the angle formed by the 
neck and diaphysis of the femur (100'’-130*) and 4) powerfully devel¬ 
oped muscles and tendons of the pelvic region and their special method 
of attachment. 

The shape and structure of the human pelvis underwent considerable 
evolution on account of the head of the human foetus being much larger 
than that of the ape or monkey embryo. Typical of the female pelvis 
is the wider inlet from the pelvis major (bounded by the blad^ of the 
ilium, partly by the lumbar and sacral vertebrae and the superior edge 
of the symphysis of the pubis) into the jKlvis minor (bounded by the 
remaining part of the sacrum, the coccyx, inner sides of the ischium and 
pubis and by the inferior aspect of the pubic concrescence). The head 
of the foetus is in the region of the pelvis major until the onset of partu- 
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rilion, when it must pass through the inlet into the region of the pelvis 
minor. The inlet of the fcniaie pelvis is wider than that of the male and 
the angle is greater between the branches of the pubes that diverge from 
the symphysis inferiorly and laterally. This structure facilitates the exit 
of the foetus from the pelvis minor, when the lower part of the sacrum 
together with the coccyx moves back. 

The basic dimensions of the pelvic inlet are ; l)the straight conjugate 
or aniero-postcrior diameter (from the middle of the superior border 
on the interior side of the pubic symphysis to the uppermost protruding 
point of the corresponding sacral vertebra on the promontorium). 
2 ) the iransverw diameter, i.e., the greatest distance across the inlet, 
and 3) the oblique diameter. All three dimensions are greater in man 
than in any of the anthropoids except the gorilla (table 2). 

rafc/e 2 


OJAMETERE OF T»E PELVIS IN WAS ANO THE ANTuaOPOJUS f«n,) 


Mui; 

m\c .. .... 
Female -.... 
Chimp^n^cc , r. 

Gorilla.. 

Oran^l^n .... 
Gil^bcn ....... 


COKljUi^EE 

TfJmvcne [ 

OblkiLM 

n 

10 1 

10.5 

JMI.5 

J1.5 

]|.5 

12 

9.5 ' 

11 

13.5^4 

;4 

*4.5 

W 

9 

10 


4^6 

5^7 


Table 2 show.s us that only in ihc human pelvis can the transverse 
diameter exceed the conjugate; in the anthropoids the pelvis Is somewhat 
elongated in the antero-posterior direction. The smaller pelvic dimensions 
of the anthropoids correspond to the size of tJie foetal head, their prog¬ 
eny being born smaller and lighter in weight than human children. 
Nevertheless, Herman Rohlcder (1918), discussing the probability of 
crossing man with any of the anthropoids, came to the conelusiun that 
in the event of the successful artificial insemination of the female chim¬ 
panzee with human semen she hybrid could be born without oesarotomy. 

The human pelvis, in addition to its shape. diRers from that of the 
anthropoids in forming a much wider angle with the vertebral column. 
When the apes assume the erect position the (Klvis points downwards, 
i, C-, is in one line with the vertebral ooluntn, while that of man is inclined 
forward and forms an angle of 50“-e0“ with the hori^tonia). 

The long axis of the pcK'is of all Primates except man is more or less 
parallel to the long axis of the body, as is that of a newborn infant; this 
latter fact explains the position of the infant lying on its back with its legs 
raised slightly, bent at the knees and with the soles of the feet turned 
inwards. This position is also typical of newborn apes. When the infant 
is lying on its back its pelvis has the ventral side uppermost and the legs 
and knees can only be forcibly straightened because such an action 






causes the spine to bend very considerably.* As the child grows iht pubic 
arilculation of the pelvis inclines fonsard in respect of the vertebral 
eolunin (V. V. Bunak, 1^33), Further development gives the pelvis 
its final shape which serves to support the abdominal viscera as well as 
the Foetus with the placenta, membranes and fluid during pregnancy. 

In the lower monkeys that usually move on all fours the weight of the 
abdominal viscera (in females the weight of the embryo^ placenta and 
fluid must be added) is supported by the lower wall of the abdomen, 
the pelvis being higher. In the anthropoid apes the pelvis plays a part 
in supporting the abdominal viscera when the trunk Is in a more or less 
vertical position during locomotion along the branches of trees or on the 
ground. The same is true of some of the lower Primates (kmur sifaka and 
larsier) or the American spider monkey (Aleles E, GeofTroy) and short- 
tailed monkeys (Cacajao Lesson) for which a more or less vertical posi¬ 
tion of the body is by no means tin usual 

The Long process of development in the erect position has ^still not fully 
adapted man to this type ofloeomotion. as can be seen from the frequent 
cases of hemia caused by lifting or carrying weights and cases of prolapse 
of the uterus during difficult births, frequent cases of appendicitis, in¬ 
testinal inversion and other manifestations. During the formation of the 
human body in ihe coui'sc of anthropogenests the internal organs were 
displaced by the force of gravity acting on them, in a direction different 
by 90" from that experienced during the quadruped locomotion of man's 
most distant ancestors. The method of attachment of the abdominal 
viscera also changed, especially the attachment of the intestines to the 
mesentery and the dorsal attachment of the biter. 

During pregnancy in women gra'^'ity pulls the foetus towards the pel¬ 
vis and not only towards the abdominal w-all as was the case with our 
ancestors^ the extinct quadruped mammals. 

The reconstruction of the female pelvis enabled it to perform two func¬ 
tions mote or less satisractorily; it serves as a support for the trunk and 
at the same time provides a sufficiently wide opening for the large head 
of the foetus during parturition, in modem man cases occur in which the 
pelvis outlet docs not correspond to the size of the head of the foetus and 
births in such cases may be of a pathological nature. 

Very extensive changes took place in the human spine in the transition 
to erect locomotion: it was at first curved like that of the lower monkeys, 
then almost straight like that of the anthropoids, until finally it assumed 
a number of curves more suitable to support the head, trunk and arms 
and better suited to dampen the jolts caused by walking. The number of 
vertebrae in the various divisions of man's vertebral column difier^ little 
from that of the anthropoids, but sharply from that of the monkey's with 
their long tails and quadruped locomotion. The latter have a greater 
number of vertebrae in the coccygeal division but in the sacral division, 
where the spine is articulated with the pelvis, their number is smaller 
(table 3). 


Tabiir J 

NUhABEH OF \£RTEBIIAB IN THE OJVISIONS OF THIt SEINE OF MAN AND OTHER 
PRIMATES CFJOOR£S IN BRACKETS SHOW EXTREME UHITSI. 

(DATA TAKEN FROM VARIOUS AUTHORS) 


PrJftUiT« 

CcfVlHl 

THandc 

! Lwnluf 

Sbet^I 

CtKCypnl 

Totil 

Man.. 

7 


5(^1 

! 5 

4-6 

33-36 

Chimpanzee 

7 , 

13(12-14) 

M4) 

5 (6) 

3-5(2) • 

29-35 

Gorilla __ 

7 

13C13-N) 

3f4> 

5(6) 

3-5(2) 1 

2935 

Orangutan __ 

7 

l2{\Um 

5(3) 

5 

2-3 i 

29-31 

Gibbin ... 

7 

13(14) 

4 

3 

1-4 

29-32 

Old World monkey_ 

7 

12-14 

7 5 

2-3 1 

2-26 

29-57 

Capuidiiii im>nke>' ... _ 

7 

I3-J4 

8-5 

3 

14-26 

42-51 

Marmoset and Eamarin 

7 

i2-n 

7-6 

3 

25 

33^55 

Tarucr ... 

1 i 

13-14 

6 i 

3 

31-23(27) 

50-57 

Lernur—___ 

7 

I2(1S> 


3^ 

6^20 

35-58 

Tree-shrew (Tupaia) .., 
Pen-laikd liw-shrew 

7 

13 

6(5-7)’ 

3-2 

22-2B 

1 

42-58 

(Ptilocercus). 

7 ’ 

14 

5 ^ 

3 

31 

. 60 


T^ble 3 shows that there has been a reduction in the number of 
coccygeal vertebrae in all groups of Primates except the Hapalidae. tarsiers 
and tupaias and that the anthropoids have even fewer than man. All 
Primates have 7 cervical vertebrae as do almost all other mammals. The 
number of ribs is usually not greater thnn 13 although the lemurs, as a 
rule, have 12 and the lorises as many as 13, 

The number of lumbar vertebrae in quadruped Primates is greater than 
in man and the apes but their sacral vertebrae are fewer. The number of 
the latter was increased by a reduction in the number of lumbar verte¬ 
brae and provides a stronger sacro-pelvic articulation. Of the Lemuroid 
group the Indriidae have four sacral vertebrae instead of three: these 
prosimians include the sifakas (Propithocus Bennel), an animal with 
short fore limbs that usually moves in the erect position both in the trees 
and on the ground. The number of vertebrae in man and the anthropoids 
is always within the 32-36 range, although in other Primates it is nearly 
always over 50 and in the tupaias is as high as 60. 

Man's vertebral column has a scries of very specific curvatures, of which 
there arc four—cervical, spinal or thoracic, lumbar and sacral (the latter 
includes the coccyx). A curvature of the spinal column with forward 
convexity is calJcd lordosis and the backward convexity is caJled kypho¬ 
sis. Some people have slight curvature to the right, others to the left in 
the thoracic division of the vertebraJ column. Such lateral curvature is 
called scoliosis and is usually slight and within the bounds of physio¬ 
logical norms; the same applies to lordosis and kyphosis. When highly 
developed all three produce deformities of the trunk. 

The curvatures present in man’s spine are the direct result of the 
slraighlcniTig of his body. In the course of individual development cer¬ 
vical lordosis develops when the infant begins to hold up its head, and 
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lumbar Lordosis come$ Late, when the child begins to walk on two legs 
(V, V. Bnciak, 1940). 

The vertebral column of quadrupeds is adapted to a different sort of 
locomotion t?oth in the pronograde animals whose trunk is in a horizon¬ 
tal position and in the orthograde (e.g.^ the anthropoid apes) w^hosc 
bodies arc in an inclined or erect position, depending on their method of 
terrestrial and arboreal locomotion. The vertebral column of the lower 
monkeys and half-monkej's has only cervical and thoracic cur\^alures 
whose development is mainly due to the method of holding the head. 
In other words, the vertebral column of the majority of the Primates has 
the form of an arch usual for quadruped Mammalia. The lumbar and 
sacral curves are met with only in the anihropoid apses and are very slightly 
developed; the cervical and thoracic curves in these animals are also 
less clcaFly expressed- 

During quadrupedal locomotion the spinous processes of the vertebral 
column usually point backwards,, the remainder pointing forwards, Tlie 
projections change di reclion on one of the vertebrae which is known as 
anticlinal. The lemurs, tarsiers and lower catarrhine monkeys usually 
have an anticlinaL tenth vertebra while in the New World monkeys the 
place varies but is usually in the lumbar division of the vertebral 
column. 

The human skeleton not only differs great iy from that of the apes by 
the peculiarities of the vertebral column; there arc also great diffetTences 
in the shape and structure of the thorax, the pectoral girdle and the upper 
extremities. 

The human thorax consists of 12 pains of ribs and a sternum with 
which only 7 pairs of ribs articulate tthe upper or true ribs); the Sth, 9th 
and 10th pairs (false ribs) are attached to the 7th and to each other by 
costal cartilages; the 11 th and I2lh pairs (the floating ribs) are unattached 
anteriorly and arc very short^ especially the lower pair, a phenomenon 
that is noticed in other Primates as well as in man. 

In the human embryo 13 pairs of ribs develop, a peculiarity that 
approximates man to the chimpanzee and gorilla, but the latter both have 
the same number of ribs in the adult stage (the gorilla, more often than 
the chimpanzee may have 12 pairs of ribs). The 13th pair of ribs is reduced 
in the human foetus, Some adult humans possess 13 pairs and the extra 
pair (or sitigle rib} usually grow from the first lumbar vertebra, more 
rarely from the seventh cervical. There was a case in Holland of 13 pairs 
of ribs having been discovered in several members of the same faniUy. 

K. Kuhne (1925) distinguishes types of vertebral column that vary 
cranially and caudally. To the first type belong cases of variations in the 
number of vertebrae in the upper division of the spine, e.g., cases of a 
seventh cervical rib. Kuhne places cases of ribs on the nineteenth ver¬ 
tebra, i,e., the first lumbar vertebra, in the second category. 

In the course of evolution the thorax of our ancestors had the number 
of ribs reduced from 13 to 12. It also became wider and flatter. In the 


huTTian Toetiis Lhc transverse diameter of the thorax h greater than the 
anteroposterior diameter, in the infant they are almost equal and in 
the adult the former again exceeds the latter (see the investigations of 
N. V. Popova-Latkina, 1957). 

The sternum consists of three segments: the bodyp the rnnnubrium and 
the xiphoid process. The body of the sternum in anthropoids and in 
man is short and and its division into segments is usually more 
noticeable. The sternum of the lower monkeys has a rod-like shape and 
the segments of its body are clearly defined, the thorax is usually w^ell 
rounded, although in the majority of cases Is not so narrow as that which 
is typical of ground-living quadrupeds. The arboreal life of Primates has 
given their arms a wider range of movement than those of many other 
arboreal animals. 

The clavicles articulate mediad with the manubrium of the sternum and 
laterally with the scapulae with which they form the shoulder girdle. 
The presence of the clavicles b typical of all Primates and is a point in 
which they differ from many other mammab. The ungulates^ forexamplep 
do not possess a clavicle due to the development of a specific means of 
locomotion employing highly specialized extremities that move in an 
antero-posterior direetJon. 

The scapula or shoulder-blade of man is wider than it b long, a feature 
that is, to a lesser degree, also typical of anthropoid apes. In other Pri¬ 
mates its length is greater than its width (A. K. Koveshnikova, i92SJ. 
The scapula lies in a bed of muscles that make possible the very diverse 
movements that only the arm of man can perform, 

6. THE SLThRroR tXTREMITTES 

The bones of man^s upper extremities are much thinner than those of 
his lower limbs. 

The upper extremity has three divisions—Ihe arm, the forearm (ccin- 
sisting of the radius and ulna) and the hand (consisting of the & carpal 
bones of the wrist, the 5 metacarpal bones and the 14 phalangeal bones 
of the digits). The latter have 3 phalanges each with the exception of the 
thumb which has only two. 

The longest of man's fingers i$ the middle or third linger, followed by 
cither the fourth or the forefinger^ the little finger and the thumb being 
the shortest. The most usual digital formula is 3 > 4 > 2 > 5 > I and is 
the same as that of the apes. When the fourth finger is longer than the 
forefinger the hand is said to be ulnar and when the reverse is the case 
it is radiah These names have been adopted because the third finger is 
on the side of the ulna and the forefinger on that of the radius. 

To determine the type of hand it must be held w^ith the long axis of the 
middle finger forming a direct continuatton of the long axis of the fore¬ 
arm: if the hand is inclined outwards the third finger may be level with 
the middle finger. 
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The radbl form of bind is common to cKildren in the first years of 
life^ whereas the ulnar form prcdominaics in adulU (data by M- V. %'o- 
lotskoi, 1924). The ulnar form is typical for all apes except ihe gibbons 
among whom 75 per cent have the radial form. According to L. P. 
nin^s data, the typical human hand has a sirongthened radial division^ 
especially ihe first arch, the fingers are long relative to the metacarpals 
and the distal phalanges have become thickened by work (Astanin. 

1951. 1952). ^ ^ 

In many respects the human hand i$ the not very greatly changed 
graspine extremity of the anthropoid ape. All the digits are Furnished 
with wdl-developcd fiat nails. The narrowest nail is on the little finger, 
the others are even broader than those of the gorilla. The dynamics of the 
human fingers are highly differentiated, there is great mdependence of 
movement in each of them, a feature in w^hich man differs greatly tFoni 
the other Primates, Even the digits of the anthropoid hand are more 
dependent on each other in their movements. 

The human shoulder articulation, allowing the circumduction ot the 
arm, is more highly developed than that of the apes. The rotation of the 
forearm, moreover, permits man to make a much more complete circular 
motion with the hand-ihe movements of pronation, palm downw^ds. 
and supination, palm upwards (V. P. Yakimov, 1946, M. A- re 

myatsky* 1941). , * 

These movenicnts of the hand and arm are essential to many lorms o 
work; man has the greatest range of movement and agility, 

Man's wrist, like those of the chimpanzee and gorilla, has no free Mn- 
iral bone such as that which forms a separate element in the wn$t of the 
orangutan and the gibbons: the Asiatic apes, therefore, approximate the 
low-er monkeys in this respect. 


TiiMe 4 


LENOTU OF xnt- DIVISIONS OF THE UPPr.R EX^EMmtS IN 

OP THE LENGTH OF THE TRUNK IN MAN AND THE OTHtR PBIMATti 
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Gibbon 
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Chimpanzee ,,,,,,^ + 
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monkey . 

Baboon . . 

New World monkeys . . - - 
Spiifcr mpnkey .....-- 
Lemurs . + +, .. . 
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The kngih of man^s hand is only about a third of lhaf of his trunk; 
the same is true of the hand of the rhesus monkey and the baboon. 
Other lower catarrhine monkey's, the New World monkeys and the 
Lemurs, have a hand that is less than one-third of the trunk, the spider 
monkey's is a half, that of the great apes from one-hatf to iwo^ihirds, 
and that of the gibbons almost three-quarters of the length of the 
trunk. 

The length of man's forearm and up(>er arm, the latter being longer 
than the former, approximates that of the gorilla and the chimpanzee. In 
the other Primates there is little difference and the forearm may even be 
somewhai longer than the upper arm, especially in the case of the orang¬ 
utan whose arms are one and a haJf times, and the gibbon whose arms are 
twice the length of the trunk (sec table 4: data taken from R. Marlin's 
book, 1928). 

An interesting atavism is occasionally found in the human humerus— 
the cntepLcondyloid foramen which is typical for the majorUy of Pri¬ 
mates. It is found in the tupaias, almost all the lemurs (except, perhaps, 
the Arlocebus Gray), the tarsiers, some of the Ha pale, especially the lion 
marmoset (Lcontoccbus rosalia Linnaeus), in all the cebus monkeys 
except the spider monkeys (Atelcs), brown woolly spider monkeys 
(Brachitelcs-Ateks arachnoides E. Geoffroy and alhed forms) and the 
howlers (Alouatla). This foramen is not found in the other lower (catar- 
rhinc) monkeys or in the anthropoids. In those cases where It is found in 
man it normally consists of a pair of bony projections joined by a ten¬ 
dinous band. The brachial artery and the medial ner^e usually pass under 
the band as in the Primates in which it Is usually present. 

A specific feature of the human humerus is the very (considerable twist 
or torsion, relative to its long axis, in the proximal part of the bone. 
The articulating surface is turned Inwards because the scapula has its 
joint cavity turned laterally more than downwards, the tatter position 
being common to all other Prim ales. This torsion of the humerus 
Is found only in man and the anthropoid apes, but in the latter it is not 
well developed. 

Man's descent from an arboreal piihecoid type is manifested not only 
in the adult. The manual prehension of a newborn infant, for example^ 
is astonishiing: the child can hang for a long time with Its fingers grasping 
a slick or a finger, as has been established by Henry Drummond, L. Ro¬ 
binson and other investigatoTs. Drummond studi^ 60 children at ages 
varying from one hour to one month from birth. All the children re¬ 
mained suspended in the air more than 10 seconds, holding on to a stick 
2 cm. thick or t o the investigator's finger. An Infant that has just been born 
is capable of hanging from 30 to 60 seconds. Infants three weeks old 
showed the greatest ability—many held on for minutes and in indi¬ 

vidual cases as long as 2 min. 35 secs. They hung in the air with their legs 
bent at right angles to the body. The infants did not display any signs 
of fear and only cried out when strength failed them (R. S. Lull, 1929). 


By observing monkeys one sees that ihcy use their fore tinabs for the 
prehension of food as well as for climbing. They use ihe hands to tear 
the rind off fruits and to carry food to the mouih; they pick up 
objects and hold ihcm close to the eyes and study them attentively. When 
in repose a monkey uses its hands to search energetically for mseep 
and thorns in the fur of another* The monkey s hind limbs serve ra^n y 
as organs of support and locomotion, but in many cases the monkeys use 
them to scratch themselves, to grasp food and to perform many other acts. 

In the early stages of transition to the erect posture our ancesto^ 
most Jikely made frequent use of their fore limbs in locomojion. [Their 
direct participation as supports w-hca walking or when standing sldi on 
ihe ground gradually decreased until it finally ceased altogether. 
Jocomotion, on ihc other hand, provided the upper estremities wiih new 
functions which must be especially linked up with the use of natural 
objects as tools. The later manufacture of artificial tools had a still greater 

effect on the development of the hand. , 

Engels gives the hand, as the work organ, an extremely miportan par 

In the further development of man. ^ j u- 

The hand itself was transformed and perfected as man transformed his 
environment. Engels says; "Thus the hand is not only the or^n of 
liiibaur, it ts also the product of labour. Only by labour, by adaptation to 
ever new operations, by inheritance of the thus acquired spMial deve op- 
ment of muscles, ligaments, and, over longer periods of lime, bones as 
well, and by the ever-renewed employment of these inherited improve¬ 
ments in new', more and more complicated operations, has the human 
hand attained the high degree of perfection that hasenabl^ it to conjure 
into being the pictures of Raphael, the statues of Thorwaldsen, the music 


Although the human hand has retained points of great similarity wiUi 
lltat of the apes, its powerful, easily opposable thumb and the stron^y 
differentiated (in the functional sense) fingers make it a specific and highly 


The multitude of dclicaic and varied operations that the human hand 
can perform are far beyond the scope of the ape hand (fig. 5^, because 
of its somewhat different structure and innervation and also because o1 
the differences in the central nervous system. Some physiologists have 
studied the action of electric current on the motor region of the upper 
extremity and its fingers in the precentral convolutton of the frontal 
lobe of the cerebral cortex. The experiments showed that it is exceedingly 
difficult to get a monkey's forefinger to bend without causing any move¬ 
ment of the second and third fingers, whereas it is a comparaltvely simple 
matter to bring about the isolated action of the human torehnger. In 
this respect the great apes also show less ability than man. In the early 
stages of man's evolution his hand was poorly developed: it was capable 


• F, EubcU. Dialeetics of Saturn, Moscow 1954, p. 230, 



Fig. 52. Hand (left) and foot of chimpan^. 

Ail=r A. &httll£, 15 J6 l 


of only tho simplest manipuktions lhat diRcred Jittle in character from 
the ape*s inanipu]avion of natunii objecls. Very gradually, over an ex¬ 
tremely ]oDg period^ as the ape became a man^ work operations grew 
more complicated as the hands became more perfect* 

Pre-human forms of work, in distant PI eocene times, were of an animal 
nature. In the search for food or in defence against beasts of prcy» man'$ 
ancestors insiinciivcly grasped a stick or stone that was lying handv and 
used it as a tool or a weapon. 

As ihc manipulation of natural objects as tools became regular and 
customary^ certain stones or sticks proved more convenient For their 
purpose. For example: a stone whose edge had been chipped m use could 
become so sharp that its value as an instrument of offence or defence 
suddenly increased. Such instances could have led our ancestors to the 
deliberate treatment of natural tools. The oldest techniques of stone- 
working, however, developed with extreme slowness^ 

The development of w^ork techniques would have been impossible 
unless the hand had been freed of the ta^k of supponing the body, but it 
would have been equally impossible without the further adaptation of the 
legs to support the body in a vertical position. Erect locomotion,, in 
turn, brought about a reconstruction of the organism^ and its progres¬ 
sive development is a typical feature of man*s physical evolution. An¬ 
cestral man was first able to walk on two legs, because the upper estrem- 
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ities of his anccslors had not been so well adapted lo walking as his 
lower eslremiities. The new functional activities of the upper extretnitics, 
therefore, must be regarded as one of the most important circumstances 
fadliiadng orthograde locomotion. The liberation and transrorination 
of the arrns^ therefore^ acquires the signihcance of the central monfient in 
anthropogenesis insofar as the hand constitutes the organ of work, and 
social labour, in lura, created man. 

In the course of anthropogenesis the human organism underwent great 
structural change relative to the fossil ape organism from which tt 
evolved. In the end the organism of the Hominidae reached the peak of 
its development in modern man, Horrm sapieiis^ in whom the main sped he 
structural features arei a markedly curved vertebral column with four 
curvatures; a skulk balanced on the vertebral column, with a much larget 
cranium and smaller facial region; a highly developed brain^ especially 
the cerebral cortex; a highly developed external nose; a wide chest, 
flattened in the antero-posterior direction; a highly differentiated hand 
as the organ of work and foot as a support for the body: many muscular 
peculiarities that characterize the musculature as hadng been adapted 
to hold the body in the erect position; a wealth of facial muscles capable 

of a variety of expressions- i 

The ancestors of man could not have gone over to a biped gait w'ltlioui^ 
a considerable reconstruction or adaptation of the muscular system ot 
their lower extremities and trunk; great changes also took place in the 
muscles of the upper extremities, the neck and the head. 

The muscles of the anthropoid apes are well developed, and very resil¬ 
ient but do not stand out in relief. The muscles of the chimpanzee have 
greater lifting powder than those of man. The gorilla has greater physical 
strength than any of the other Primates; the muscular system of the 
anthropoids, howeverp is adapted to tree climbing and differs from that 
of man, adapted to erect terrestrial locomotion. 

There arc some muscles necessary for tree climbing that are strongly 
developed both in the apes and in the lower monkeys, such as the seap- 
ular^ervical muscles and those connecting the upper arm and back. 
These arc not found in man except in rare cases, and then only in a 
rudimentaf)^ form. But in man's upper exlremilies there are independent 
thumb muscles (abductor pollicts longus) that in the majority of apes 
are more or less closely linked with the common flexor muscles of the 
lingers. Due to the erect posture on only the lower extremities the plantar 
muscles of the foot have been greatly reduced, but the gluteal femoral 
and sural muscle$ have all progressively developed. 

The development of new elements in man^s muscular sy-stem took 
place parallel to the reduction of others. One of the many examples thaL 
eould be given is the reduction of the caudal and the powerful develop¬ 
ment of the gluteal muscleS- 

The muscular system of modem man and the skeleton to which it is 
attached have changed together in the course of evolution and tnake 
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possible the preseat more evolved type of biped gait. Man's erect posture 
in walking is, from ihe standpoint of biomechanics, a very original type 
of Locomoiion. The legs, owing to the corresponding structure of the 
hip and knee joints, are in one line with the body (and not at right 
angles, as in the quadrupeds) when a man is standing upright. The head 
is well balanced on the spine, due to the special attachment of the skull 
to the neck. 

7. THE PRQPORTtONS OF THE BODY AND ASYMMETRY 

As otir ancestors' gained proficiency in erect locomotion the human 
body developed proportions that differ greatly from those of the ape 
(some of these peculiarities have been discussed above). Typical of man 
are shorter upper and longer lower cxtremilles than those of the ape 
whose fore limbs are longer than the hinds. When we study the relatioTi- 
ship between the length of the legs and trunk we sec that man's legs 
are relatively longer than the ape’s. 

Hind limbs that are longer than fore limbs are the general rule among 
Primates, The tarsiers and the sifaka^ lemurs possess extremely short 
fore limbs as compared with their hinds and bear some resemblance 
to the jerboa (Alactaga) and kangaroo. Long hind and short fore limbs 
are found (apart from the anthropoid apes) only in the American spider 
monkeys (Ateles). 

In respect of the relative length of the legs as compared with the 
trunk, the spider monkey^ gibbon and orangutan most closely approxi¬ 
mate man; the chimpanzee and gorilla are further removed; on the 
other hand, in respect of the relative length of the upper extremities 
lex pressed as a percentage of the length of the trunk) the gorilla and 
chimpanzee more nearly approximate man and the orangutan and 
gibbon are further removed. Schultz (1934), studying the dilferences 
between mountain and coastal gorillas, found that the former had 
shorter arms than the latter and even went to the extent of calling them 
“short-armed," The sharp differences between the proportions of the 
body of man and the anthropoids are partially absent in a newborn 
child: the infant's arms arc longer than its legs, the reach of the arms 
is greater than the length of the body and the trunk is longer than the 
arms Or legs. 

Apart from length relationships it is important to examine the width 
ratios, especially those of the thorax and pelvis. In this field man forms 
a single group with the anthropoid apes on account of his broad chest 
and pelvis: the whole group is to some extent orlhograde, thus differing 
from the other Primates. As far as the development in the breadth is 
concerned the gorilla is closest and the gibbon furthest from man. 
Erect locomotion has given man a wide pelvis with legs far apart at 
the hip joint to ensure stability of stance and motion. 

The female pelvis, wider than that of the male, took form during 
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the adapiaiion of ihe female organ!Siiii to childbeanng; at the sanie 
lime ihc mremely wide female pelvis is the cause of somewhat reduced 
stability during fast movement and of a moderate knock-kneed posture 
that is typical of many women. 

It is quite probable that the simian-likc ancestors of the antkroj^ids 
and man were apes W'ith fore limbs relatively longer than the hinds. 
This difference later increased to a greater degree in the ancestors of 
the gibbons and orangutans but did not reach such proportions as 
ihose of the common ancestors of the gorilla, the chimpanzee and man. 
Man^s later ancestors came down from the trees and adopted a lerreslrial 
wuy of life and this led to locomotion on the hind limbs. Natural 
selection gradually changed the proportions of their extremities until 
they were the reverse of those of the anthropoid apes. 

Erect locomotion and work have brought about many points of 
asymmetry in rrian^s body and Lhese constitute one of his distinguishing 
fealureSr St has long been known that the right and left halves of the 
human body are not fully symmetrical in shape and structure. Takc\ 
for example^ man's face: the right and left halves quite frequently have 
noticeable tUfferences. If two full face photographs, one of which has 
been printed from the reverse side of the negative^ are cut, and the left 
and right halves joined together^ pictures of the ‘^lefl” and "right faces 
can be obtained. In many cases the right and left photographs of the 
face are so different that they could be taken for those of tw'o difTcrenl 
people. 

A good example of the combination of morphological and functional 
asymmetry is to be found in man^s hands. The majority of people are 
right-handed^ there beings perhaps, no more than 2 to 5 per cent of 
left handed people. Among children the number of left-handed is 
much highctT up to 10 per cent while some investigators maintain that 
us many as 25 per cent of all Infants arc left-handed (Wilhelm Ludwig. 
1952), Up lo the age of seven months the child is usually ambidexterous. 
It becomes right-^ or left-handed during the first seven years of its 
life. Training and the use of various articles and instruments adapted for 
use only with the right hand, how^cver, compel congenitally left-handed 
children to become functionally right-handed. 

The priority use of the right hand affects its structure and the right 
arm may become longer than the left by several milUmetrcs or even 
centimetres. The preferential use of the right hand affects the structure 
of other organs^ particularly that of the brain. The corresponding zone* 
situated in the left hemisphere of right-handed people, has a more 
strongly developed cortex. Iti left-handed people it is, by nature, some¬ 
what underdeveloped as compared with the corresponding zone of the 

light hemisphere. l j ■ u 

It is difficult 10 observe any preferential use of any one hand m the 
apes. Some investigators report right-handedness in the anthropoids. 
Viktor Henschen (1926}. for example, mentions the fact, reported to 
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him by Karl Hagenbeck, lhal a gorilla in Hamburg Zoo used its right 
hand for ihrowing. By a study of the skulb of gorillas Hcoschen draws 
the conclusion that the left cerebral hemisphere is mure developed than 
the right in many individuals. More recently, G. Z. Roginsky (1953) 
reported that some monkeys make preferential use of the right hand 
which is stronger than the left (the same is true of apes. Cf.G.Lefrou, 1956). 

Monkeys are, as a general rule, ambideaiterous. They use both hands 
with more or less cejual frequency. The equal use cf both fore limbs is 
also typical of all other mammals. It seems likely that in various work 
processes, in offence and defence and in hunting the preferential use 
of the right hand becamCp for some reason or other, more convenient 
and this had great signifieance in the development of right-handedness 
iKobler, 1932). 

Apart from being dexlro- or suiislromanuaL man may be dcxLropodal 
or sinistropedah This form of asymmetry depends on which foot has 
preferential use in standing or walking. In dextropedal people the 
right foot is usually more developed and longer This is partially explained 
by the fact that erect locomotion facilitated and is today still alTecting 
the preferential use of one of the feet. It is know^n that fatigue is felt 
less when the weight is brought to bear on one particular leg; quadru¬ 
peds support their weight more or less evenly on the right and left 
limbs. 

Schultz (1937) studied the asymmetry* of extremities on the skeletons 
of 753 people and 530 higher apes and macaques. The percentage of 
distribution and relative number of asymmcTric matiifestations in the 
long bones of the upper (or fore) extrcTnitics (and clavicles) was found 
to be greatly different for human beings and monkeys. In the lower 
(or hind) extremities the percentage of asymmetry was found to be 
the same for man, the apes and the lower monkeys. Schultz rightly 
assumes that the prcrcrcntial and regular use of the right or IcfL hand 
is observed only in man and that it is incomparably more frequent 
and more intense than the use of one particular leg when standing or 
walking. Asyrnmetry is much more strongly developed in modern 
man than in any ape and is found in many organs, including the eyes. 

A good example of analo-mical and physiological asymmetry in man 
may be observed when people lost in the open in a snow^-storm or in 
complete darkness walk in n circle and return to their starting-point. The 
same thing happens to a man who loses his way in n thick forest or a 
swimmer in the open sea if he has no means of judging the points of the 
compass, A right-handed man will wander to the left, counterclockwise, 
while a left-handed man will move to the right, in a clockwise direction. 

The development of erect locomotion that accompanied the transition 
of onr ancestors to life in open country had great influence on the 
construetJort of the entire organism, including the features of asymmetry 
that are so numerous in the human body. 


No Iws important in the humanizitig of the ape than erect locomollon 
wa$ the great development of the brain in our immediate ancestors, 
the biped great apes that lived at the end of the Tertiary Period. If the 
brains of those apes had not, by that time, reached a comparatively 
high level of development, it is improbable that they would have turned 
to the use of tools even in the exigencies of the struggle to obtain food 
and ward off beasts of prey, and it is improbable that they would have 
provided material for the making of man, The housing of the brain, 
the skull, has undergone a most peculiar evolution under the influence 
of erect locomotion, the development of the brain and changes in diet, 

8. THE SKULL 

The basic difference between the skull of man and that of the other 
Primates consists in the ncurocranium being considerably larger than 
the facial region. Only one New World monkey, the stjuirrcl or death s 
head monkey (Saimiri Voigt), for example, has a skull approximating 
that of man; this is due to the foramen magnum being situated nearly 
in the centre of the occiput and there is a brain-case that is much larger 
than the facial skeleton. The howling monkeys, baboons, orangutan and 
gorilla, on the contrary, have a muzzle that is much larger than.the neuro- 

cranium. .... -It 

Modem man’s skull has very little external relief. This is particularly 
true of the female skull that can, in the majority of cases, be easily 
distinguished from the male by its comparatively thin bones, lighter 
weight, and pronounced frontal protuberances with rounded 
contours. The skulls of the chimpanzee and the gibbon have a less 
strongly expressed relief than those of other anthropoids, as have also 
the female orangutans and gorillas, but the males of these giant animals 
possess massive skulls with a framework that consists of crests, bony 
bars and aiehes (figs, 53 a and 53 b). 

Man's temporal bone has a number of typical, strongly -developed 
mammiform (mastoid) and stylus-shaped (styloid) processes that art 
not found in most of the other Primates. The ex icmal osseous auditory 
canal is much shorter in man than in the apes. The greater part of the 
temporal bone has a rough surface; the temporal masticutory muscle 
has its origin here and on the parietal bone and is joined to the coronoid 
process of the mandible. Male gorillas and orangutans have very strongly 
developed temporal muscles that not only originate from the tempo rat 
and parietal bones but also from the longitudinal (sagittal) crest that 
in some individuals is as much as 5 cm. high, and also from an occipital 
transverse crest that is almost as massive. 

The antero-superior edge of the temporal bones forms part of the 
pterion, the typical junction of sutures with its specific pattern that is 
formed in dilferenl ways in the vicinity of the temporal fossa on the 
skulls of different Primates. In the tupaias, lemurs and tarsiers the 
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Fig. 53 b. Skulls of AsLun anihrofwfds: 
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junction of the temporal bone with the alisphenoid, or gnr 4 t wing of 
the sphenoidp is typical; in New World monkeys the zygomatic bone 
often makes contact with the ternpOraL In ihc majority of lower Old 
World iribnkcys the temporal bone joins the frontal which separates 
the temporal from the great wing of the sphenoid and from the zygo- 
made; this structure of the pterion is frequently observed in the gorilla 
and chimpanzee but rarely in the orangutan or gibbon. 

In the nutjorily of cases the pterion in man i$ a suture formed between 
the temporal bone and the alisphcnotd or great wing of the sphenoid, 
tn this respect the gibbon and orangutan more closely approximate 
man, the gorilia and chimpanzee being further removed, U is probable 
that the pterion has no great independent philogcnclic significance, 
but is mqfe likely a reflection of general proo^ses taking place during 
the reconstruction of the skull (Weinert, 1932) ‘ In Primates the pattern 
of the pterion to a certain extent depends on the level of development 
of the zygpmatic. 

M, F, AfiJiley Montagu (1933) notes^thc importance of the level of 
dcvclopmtmt of the zygomatic bone for the formation of the pterion. 
By the study of several thousand skulls belonging to various Primates, 
from the tupaias to the anthropoids and man, he established sixteen 
basic types of pterion structure. In particular^ AshJcy Montagu found 
That the shape of the tupaia pterion is similar to that of the lemurs 
and that of the goriila to that of man. Other investigators note the 
influence that the development of the temporal region of the brain 
in Primates has on the formation of the pterional region. In the same 
way the powerful development of man^s parietal bone has brought 
about the ^paration of the frontal from the temporal bone. 

The protuberances on the frontal bone are typical for man; also 
typical are the weakly developed supra-orbilal ridges that differ so 
greatly from the massive bony bar or supra-orbltal torus found on 
the skulls of the gorilla and chimpanzee^ as well as those of the Pithe¬ 
canthropus and Neanderthal man^ the ancestors of modern man. It 
sometimes happens that the metopic suture of the frontal bone does 
not close but remains open as in the uterine period of life. The metopic 
suture is usually found on the skulls of the lower Primates and its 
appearance in man may be regarded as an atavism. On account of the 
growing capacity of the human brain-cascp however, the appearance 
of the metopic suture has partially the character of a new formation 
(Urysom 1952). 

There is a large opening, the foramen magnum, in the occipital 
bone, almost in the centre of the skull base. When the skull is in a 
certain position, known as the Frankfurt or German horizontal position, 
with the upper edges of the audiloty orifices and the lower edges of the 
orbits in a horizontal plane, the foramen magnum is also more or less 
horizontal although in the majority of cases it is inclined slightly 
forward. It is placed further back in the anthropoids but does not 
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reach the raised edge of the occipital bone. The lower monkeys and the 
other Primates and mammals have the forameit magnum a long way 
back and more or less strongly inclined posieriorly. 

The horizontal position of the foramen magnum shows that man is 
able to keep his head balanced with the aid of neck muscles that are 
relatively less powerful than those of the anlhropoids. For this reason 
the human skull has no saggital crest such as that observed in a highly 
developed form in the male gorilla and orangutan. It is true that some 
human skulls, mainly male, have a noticeably developed occipita crest 
fusing with the otierior occipital protuberance and the nuchal (napej 
lines and corresponding to the occipital crest of other Primates. 

The facial region of man's skull has many features that are lypica , 
We must make special mention of the considerable development o 
the paired nasal bones, the inferior parts of which project slig t j 
forward and, as a rule, arc not joined: this is a specific feature of the 
human skull. The nasal bones of all monkeys, including the anthropoids, 
grow together at a very early age, usually in the pre-natal penod. The 
development of man's nasal bones in the width more closely resemb es 
that of the chimpanzee or gorilla; in the orangutan they arc narrower 
and their long pointed ends even penetrate the frontal bone. 

On the left and right ma.\illae, bclow' the zygomatic bones, there 
are depressions known as the canine fossae. These are not found in 
fossil man or in the apes and monkeys. In the human embryo our 
bones arc formed in place of the maxillae—two maxillary and wo 
incisor bones (corresponding to the intermaxillary bones in other 
mammals). At the time of birth, however, there is usually no trace of 

an incisor bone suture. . . i. t 

As early as the eighteenth century anatomists noted the absence ol 
an incisor bone in man as ore of the ways in which the structure ol 
his body differs absolutely from all other mammals. Even then, however, 
there were some scholars who had noticed that the human skull, on 
rare occasions, showed traces of incisor sutures on the hard palate 
indicating the division of the maxillary into three parts. Still Icm frequent 
are cases of a suture between the indsor bone and the maxillary bone 
on the anterior side. The honour of discovering the incisor ^ne on 
the skull of an adult is usually given to Wolfgang Goethe, the great 
poet and scholar. Although traces of the incisor bone arc rarely found 
on the skull of an adult. It is clearly seen as a separate bone m the uterine 
period of development and may be regarded as being identical with 
the intermaxillary bone in other mammals. . . l 

The lower jaw or mandible of modem man has a horseshoe shape 
and is furnished with a clearly defined chin protuberance. The other 
Primates with the exception of the web-toed gibbons or Siamungs 
(Symphalangus Gloger), there is not even the suggestion of a cbm and 
the two halves of the mandible either form an acute angle or they are 
pamMel to each other. The two parts of the lemur's mandible remain 
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unsuiurcd throughout the animar^ life. The fossae for articulation with 
the coronary processes of the mandible are much deeper in man than in 

tner an?hropoid5. 

The pater developmcjii of the brainnsise and lesser development 
of the fac^l skeleton is typical for hoirLiDids and is the final stai^e of 
evolution m fossil mammals in which the inverse proportions of the 
skull were normal. The evolution of the sJtull of fossil anthropoids 
bad also been going on for millions of years; evidence of this is to be 
s«n in p many finds that have been made, from the Proconsul and 
Dryopiihecus to the Australopithecus. As the features typical of anthro¬ 
poid apes such as the chimpanzee and gorilla, grew less pronounced- 
e.g., the Sloping forehead, the heavy supra-orbitai torus and the powerful 
mandible-the specific features of the hominid skull took shape as the 
brain developed, the jaws weakened and there was a progressive 
development of erect locomotion. 

The apes, on their part, inherited many of the specific features of the 
skull, especially the facial region, of the primitive fossil mammals and 
still more ancient reptiles, amphibians and fish, William Gregory (1936) 
js quite nght in saying that although the ignorant Hebrew priests main¬ 
tained that man was created in the image of God, modem science has 
shown that the human face consists of the same elements as that of the 
gorilla and that the skeleton of the face of both man and the anthropoids 
IS inhcntcd froin a long line of lower vertebrates. 

The skull of the male orangutan and gorilla, if one may iudee bv 
the strongly-developed facial region, the heavy bony crests oii the 
cranium and the external relief in general, is the culmmating point 
of one line in the development of higher Primates while the human 
Skull IS the highest development in the opposite direction. The develop¬ 
ment of crests and muscles on the skull is due to a number of different 
causes among which the more important are the dimensions of the 
animals body, species and sex diPferenoes. the type of locomotion 
and diet (V. V. Bunak, 1923). The ability to bite through the hard skins 
of fruits or chew the hard parts of plants depends on the powerful 
dev'elopment of the mandible and its muscles which, in turn reouircs 
a thickening of the vaull of the skull and an earlier suturing of its bones 
as well as stronger bony ridges. All these things, taken together limit 
the free dcvdopmeiit oF ihe brain. 

Among the higher apc-Iike Primates, the gibbons, the chimpanzee 
and man stand out as a separate group. The gibbons, when moving 
in the trees or on the ground, hold their bodies in a more or less vertical 
position. They arc. furthermore, rather small, and, as we have alreadv 
sm, grow to a height of only 90-100 cm. with a weight of 5-18 kg. 
The gibbon 5 head is held in position by weaker muscles. The chimpanzee 
whose skull IS smaller than that of the gorilla or orangutan, p^sesse^ 
a less strongly facial region and a less powerful muscular 

system to hold the head m position. The chimpanzee, moreover, like 
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other anthropoids, frequently moves in a semi-erect position and not 
like a typical quadruped. From this it follows that the comparatively 
weak relief of the chimpatrzee's skull is partially to be explained by the 
dimeostofis of its body and the Jype of locomotion common to it 
{V. l. Kochetkova, 1951). 

Of the lower monkeys, let us examine the baboon. The skull of tMs 
lerrcstrial monkey has a strongly developed snout or facial division 
and a poorly-evolved brain-case; the South African baboon (chikma), 
for example, has a small cranitim and especially powerful jaws. The 
baboon, has a thickened cranial vault on the exterior surface of which 
are noticeable ridges for the attachment of strongly developed masti¬ 
catory and other muscles. 

The masticatory muscles of the baboon are very slrong. They are 
attached to the zygomatic, temporal and paricial bones: the cranium 
is noticeably rou^ and ihere are ridges and even crests^ especially in 
the males, who are much larger than the females. The masticatory 
muscles close the jaws with their strong teeth very tightly and arc 
sufHcient to enable the baboon to deal an enemy a dangerous or even 
a fatal bite. The inhabitants of Africa often have to turn out in a body, 
well armed, to defend their village against plundering baboons. Despite 
the persecution, however, the baboons constitute a flourishiiig biological 
group. 

The head of the baboon, furnished with strong jaws and a long 
snout, has powerful neck muscles that hold the head in a horizontal 
position. This powerful group of muscles is attached to the many rough 
surfaces, bony ridges and crests on the occipital and parietal bones of 
the skull. 



Fig 54. ^Skulls: 
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The slriicturc of ihe baboon’s skulU ihcrefonc. di^Telrs greally from 
ihai of man. In com|Kiring the skulls of ibc baboon and man special 
stress is laid on ihe importance of the dimensions of the body, the 
type of locomotion and the food habits (fig. 54). 

W. D, Wallis (1931), a British scholar, considers that Lhe cvoIntiDn 
of man's skull in prehistoric times was primarily due to changes of 
diet and the ^ay of life. In particular, he says, many of the specific 
features of man’s skull developed under the influence of changes in 
the propcTlics of food anificially prepared. The action of hre made 
the food softer and also brought about changes in its chemical properties. 
Wallis’ idea is worthy of attention (see also article by Khrisanfovap 
195S). 

Feiod that has been artificially prepared and softened can be assimi¬ 
lated by a masticatory apparatus that is not very strongly developed. 
Tools gradually play a more and more important part by replacing 
man's teeth and cutting up the food preparatory to eating it. As its 
work of mastication decreased* the lower jaw of the earliest men was 
already becoming shorter and wider and assuming its horseshoe shape; 
the crowns of the canines were reduced and the molars, especially the 
third* became smaller. The size of the prcccsscs on the mandible was 
reduced as was the distance between the condyloid and the coronary 
processes of the ramus. The chin protuberance developed due to a 
reduction of the limbic ridge (limbus alveolarls) of the mandible greater 
than that of its body and also to the development of articulate 
speech. 

Together with the mandible* the max ills ry bone and the hard palate 
changed their shape. The dimensions, thickness and degree of proieclion 
of the supra-orbital ridge were also reduced. The various irregularities^ 
bony bars and crests that gave the skulls of our ancestors their external 
relief, nearly all disappeared. The skull gradually became smoother* 
but throughout the entire period of human evolution the skull of the 
male has always had a more strongly expressed relief than that of the 
female. The general changes in the skull mentioned above* however, 
are much greater than sex differences. The 1e$ser relief and thinner walls 
of the cranium provided an opportunity for the brain to develop and 
the human skull* especially the neurocranium* gradually became wider. 
Furthermore+ the progressive development of the brain led to a reduction 
of iU relief, the skull became higher, the forehead steeper and the skull 
assumed a rounder form (judging by the considerable length of the 
cranium of the skulls of the majority of ancient men, man’s nearest 
ancestors moat likely possessed the long iypt of skulk that is, they 
w^ere dolichocephalic). 

The preparation of food and changes in its character were of very 
great significance to the course taken by anthropogenesis. Our arboreal 
ancestors were predominantly frugivorons anthropoids like the modern 
^at apes who live on fruits^ berries* nuts, young shoots and leaves. 


immcdialc arceslori, such as the Australopithecas, appartnlly 
included various small animals in their diet. ^ 

Earliest man’s tools undoubtedly also served as wa^ns. It is quite 
safe to assume that the first men on Earth tture already hunie^ of small 
and medium-si/ed animals, Engels considers that flesh used as food 

facilitated the de^xlopmeni of man, 

Ancient man is pictured to us as a peculiar sort of predatory being 
whose strength and the sharpness of whose teeth, unlike those of other 
animals, diminished in the course of natural selection instead of in¬ 
creasing, and w-ere more than made up for by the advantage of aruficial 
instruments. Our ancient grcgariot« ancestors, the 
had acquired such great possibilities for attack and 
reduction in the strength of their jaws and teeth could have had but 

little significance. . 

In the course of man's evolution his tools, that js. his artificial 
underwent greater changes than the natural organs of tte body. An 
animal has limited possibilities of adapting it^lf to changes tn Us 
natural surroundings, but man can perfect himself endlessly by 
his work processes and his tools more compbeated as the comrnunity 
in which he lives develops. This is one of the great«l features disun- 
guishing man from all other living beings. The use of flesh as did 
much tS develop the use of fire. Man went over from the consumption 
of ihe raw flesh of the animals he killed to the baking and boiling of 
meat which, of course, made it much more digestible. As a con^quence 
of this his jaws continued to grow smaller and weaker. At the same 
lime changes took place in the abdominal viscera. For example, wUh 
the transition from vegetable to animal food or to a mLVturc of both, 
the length of the intestines must have changed. 

The iiitcstiues of modern man arc several times iMger than 
the length varies in representatives of different races_ from 7^ to l^cm. 
According to data published by Edward Loth (.1^1) ^be ^bort^t in¬ 
testines in man have a length of 655 cm. and the lotij^t. 

The intestines of a 7-year old chimpanicc that J measured had a length 
of 82IJ,5 cm. with the length of the trunk at 122,5 cm., i.e„ they were 
6.76 times longer than the trunk. According to the table compiled by 
M. A. Magnan (1912) and cited by Loth, the ratio in man vanes from 
5,0 To 6.3 limes. 
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This shows ihai inan's mtestines are closest in length to those of the 
omnivorous animals. 

The influence brought to bear on the bodies of our ancestors by 
changes in food habits was no small one. The above-memioned changes 
in the human skull are reminiscent of those taking place in certain 
domestic animals. This latter circumstance^ together with the mutability 
of many physical features in man, for example, the colour of the skin 
and ihe physique, provided the basis for Eugen Fischer's theor>^ of 
domesdeation (1914). 

According to Fischer the points of similarity in the bodily structure 
of man and the domesdc animals may be explained by the fact that the 
new conditions of life affected man in the same way as they affect 
domestic animals. Such an explanation is, first pf all, one-sided; it 
ignores the qualitative differences between the formation of man and 
the evolution of domestic animals, breeds of the latter being developed 
by the artificial selection of the best individuals, those that are the ^sl 
producers. ArtifidaL selection played no part at all in the development 
of man. 

The brains of some domestic animaLs are smaller than those of their 
wild relatives. The brain of the goat, for example, has been reduced 
by about one-third. In the hominids, however, the brain grew in siie 
and complexity. Fischer's theory of domcsticatipn is unacceptable 
because it makes the process of anthropogenesis a purely biological 
one without taking into account its specific nature. 

tt is typical of man's evolution that the ape characteristics in the 
structure of his body gradually disappeared and the chief human 
features, such as biped gait, a stable stance on two feet, the differentiation 
of the digits of the hand and the highly-evolved cerebral cortex, developed 
under the influence of working activities; they became still more sharply 
expressed in the course of the adaptation of man to the social conditions 
he himself had created and his gradual conquest of nature. 

Some of the features of the physical structure of man, for example, 
the shortening of the facial region of the skull, took place under the 
infiuence of a group of factors differing from that influencing simitar 
changes in certain mammals that have been intensively domesticated. 
Apparently Flichcr had in mind the similarity of outward signs, the 
so-called convergent development. 

Engels was of the opinion that the ancestral type of man must have 
been a species of ape that stood higher than the others in its intellectu¬ 
ality and adaptability. In the life of ancient man the hunting of various 
mammals must have played an important part in providing the means 
of subsistence in addition to the gathering of grubs, insects, moths, 
larvaCj bird's and reptile eggs and fiedgehng birds. 

Beginning with the small, easily obtainable, slow-moving edible 
arumals, ancient man gradually extended his radius of action to the 
less easily obtainable and often swift small mammals. The capture of 
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the latter and of birds required the development of special skill in the 
throwing of stones and sticks. The hunting of mcdiuiti sized and big- 
animals, however, developed very slowly. It was only by the end of 
the ice age that man had learned to actually hunt such huge animals 
as the mammoth. In many cases early man did not disdain to eat the 

flesh of sick or dead animals. , . »• j i. , ,u# 

Their work activity, at first exercised mainly to obtain food, brought 
about certain new relations between people that were later more clearly 
expressed as economic or production relations. » . - j 

Thus the transition to hunting and the use of flesh ^ food cxcreiscd 
a progressive influence on the formation of man and facilitated the dewl- 
opment of certain specific features in the structure of the human body, 
Orthoeradc locomotion was perfected, the fixation of the head chan^d, 
the jaws were reduced and the capacity of the cranium increas^. The 
entire skull gradually lost its ape features and at the same time became 
more and more human (Y. Y. Roginsky, 1934}. , . . 

The human skull acquires a number of progressive features, at the 
same time losing those that were retrogressive. The Mme may be ^id 
of the development of the brain and the whole human organism. 
Progressive and retrogressive manifestations are typical of the dialwtical 
Course of development not only of man and of all organisms, ut o 
all nature in general 



CHA^TIk two 


THE BRA1^ AND HIQHER NERVOUS ACTIVIT^^ 
IN /WAN AND THE APES 


L THE BRAIN AND ANALYSERS OF MAN AND THE APES 

The nervous sysictn emerged and developed in ihe course of ihe 
evoLullon of the animal kingdom and reached its highest level in the 
vertebrates, especially in the higher mammalSp with their cornplex brains. 

The Darwin theory brought great clarity to this question. Engels, 
writing of the importance of the evolutionary treatment of the structure 
and activities of the human brain in the light of Darwin's theoiy', said: 
“The evolutionary series of orpnisms from a few simple forms to 
increasingly nmltifarious and complicated ones, as it confronts us 
todayp and extending right up to man, ha$ been established as far as 
its main features are concerned. Thanks to this, not only has it become 
possible to explain the existing stock of organic products of nature 
but the basis has also been provided for the prehistoiy^ of the human 
mind, for tracing the various stages of its development, from the simple 
protoplasm—strueturclcss but sensitive to stimuli—of the lowest organ¬ 
isms right up to the thijikJng human brain. Without this prehistory, 
however, the existence of the thinking brain remains a miracle.* 

The reflex theory, elaborated by Ivan Pavlov, based partially on 
Darwinism, is of primary importance to an understanding of the 
development of the brain and analysers of man and his ancestors in 
the course of phylogenetic evolution. In connection with this we must 
mention that the following questions are still of importance to present- 
day Darwinism: the extent of the influence and effect of the environment 
on the organism, especially in the early stages of its individual develop¬ 
ment; the transmission of acquired features by heredity; the mechanism 
of the emergence of new species as the result of qualitative mutations 
due to an accumulation of anatomical and physiological changes in 

* F. of Moscew 1954, p. 26S. 






ihe organism; the presence and extent of the interspecies and inlraspecies 
strussle in the vegetable and animal kingdoms. 

Arfar as the animal kingdom is concerned, special attention miis 
be paid to the dcvelopincnt of the nervous system, since it effects a spixia 
ivoe of contact with the environment and plays a growmgly important 
part in evolution, in the infinite process of ai^ptation to constantly 
changing living conditions. Pavlov's physiolop^l ihcones, espially 
ihai treating of reflexes, give us a new concept of the connections between 

an oraanism and its efivironment. ... u 

‘‘The cittcrnal world that surrounds the animal and, on ine one hana, 

gives rise to endless conditioned reflexes, on the other hand just as con- 
rinuously suppresses them, overlays them with other mamfes^tions of 
life that at any given moment better meet the 
fnndamenlal law of life^ihe cquilibniim of the surroundings, wrote 
Pavlov, meaning by ‘'equilibrium” the 

organism to its surroundinp. “In this way.* he coiilinucs, the cerebral 
hemispheres constitute both an organ analysing irritations and an organ 
forming new reflexes, new bonds. They consiituie ‘Itai org^ of iHe 
animal organism that is specialized for the J 

effecting a more and more pcrfccl equilibrium of the organism with 
the environment, an organ for the cortcspondmg. immediate reac ton 
to the most varied combinations and vaviations of ihe mamfestations 
of the external world and, to a certain de^"- a special organ for the 
continuous further development of the animal or^nism. 

Pavlov established the fad that the central ends of the 
connected with the reception of external exmtations, are ^^uated m 
the eercbral hemispheres: the parts of the anal^rs ending ™ ^e ^ 
riphery at the eyes, ears, skin, nose mouth, e c.. are 
impulses originating in the skeletal musculature and the internal 

^he evolutionarv devclopmeni of the analysers in Primates was closely 
dependent on the transformation of the cerebral cortex ^*=1^ 

ecnUl zones are situated, and with the reconstruction of the bmin m 
mm. Some information of the general dcvelopmenial charactenstics of 
the anahscis in monkeys under the influence of natural factors will 
enable u^ to gel a better conception of the distinguishing features of the 
human brain%g, 55). It may be safely assumed dial truly human traits 
emerged mainly under the influence of work and sjwcch 

Engels say$‘ ‘*Fir$t labour, after it, and then with it, articulate speech 
-thwe wcr? thc two csseniial stimuli under the influence of « 
the brain of the ape ^dually changed into that of man, wluch for 
all its similarity to the former is far larger and more " 

hand with the development of the brain went the development of ns 
most immediate instmmeritii—the senwr organs. 


• f&rU, p 233. 





Fig. ^ 5 . Simian and human brains: 
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laicfal aa[K^‘T. AE’tH 1>i. MnlLhon^ 


The powerful dcvelopiriciii of man's brain was, in the first place, 
facilitated by the progressive anatomical and physiological pecpliaiities 
of the brain of the extinct apes, his nearest ancestors. At the same time 
other factors of great importance were—the influence of the new 
lerrestrial way of lifCr the transition to erect locomotion and a meat 
diet, the more intense gregarious habits and, lastly, the tool-using habit 
that began with the use of stones and slicks to obtain food and ward 
off the attacks of wild beasts. As we have already mentioned, the ortho¬ 
grade position of the body lessened the load on the cervical muscles 
which had been at a ma.ximum in our most ancient quadruped anceslois 
w^hen the head was held in a horizonial position. The occipital crest, 
one of the most Important points of attachment for the cervical muscles, 
ceased to develop and became lower and smoother. The whole external 
wall of the cranium became smoother, with greatly reduced relief, a 
factor of extreme importance for the progressive development of the 
brain and its component parts, in particular for the increase of its 
dimensions. Here, of course, it is not only a matter of quantitative 
growth but, whai is more important, of the intenial transformation 
and greater intricacy of the brain, down to its finest fibres, 

ilf 


The perfection of erect locomotion, and the growing complic^Uon 
of the funclions performed by the hands wilh the aid of tools, facilitated 
ihe progrcisive development of the brain and the corresponding mutation 
of the skull. But the final impulse was given at that remarkable lunting- 
poinl in man^s history when our anccslofs began making t^ools, when 
real work acliviiy was instituted, when new and more powerful develop¬ 
mental factors appeared one after another. -r- j- 

In this way* therefore, erect locomotion facilitated, eveu if indirectly, 
the development of the brain of man''s forebears, particularly because 
it freed the fore limbs of the functions of support and locomotion giving 
ihem new grasping and striking motions; it brought about a sp^ial 
perfection and refinement of the epidermal sensory organs m the form 
of papillary lines and patterns on the hands and feelr r- j ^ j 
Vision became sharper and this enabled pre-man better to fmd tood 
and observe his encmlest it extended the area over which he could 
see objects in ihe world that surrounded him. Ml this provided the 
analysers or sensory apparatus with anew siruclure and functions; 
this, in turn, brought about a transformalion of the cerebral cortex 
and. to a certain extent, of pre-man s entire organism. 

Here we must mention that Pavlov considered the property of extreme 
plasticity possessed by the nervous s>^lem to be of the greatest im- 
portanoe. The Pavlov-Michurin principles of general biology are ot 
special significance in analysing the phylogenic development ot the 
brain and of the peripheral parts of the central nervous system that 
underwent great changes in man's remote ancestors, the primitive mon¬ 
keys, and in the still more ancient half^monkeys (including inrsiers) thau 
in the course of the sixty million years of the Ternary Penod. underwent 
very great evolutionary^ changes that gave rise to monkeys, apes and man 
The most varied methonis must be applied in the study of the anatomical 
and phvsjological peculiarities of the brain. An important place is 
occupied by macro- and microscopic research, especially of the cerebral 
cortex, that most important part of the central ricrvous system. 
Principles for ihe cyto-architectonic investigation of the wrcbral 
cortex of man and animals were established by V, A. Betz, a famous 
Russian ninetccnlh-ccnlury anatomist who discovered the great pyramidal 
cells (the motor cells of Betji) in the layer of the cortex now known as 
the fifth (V) of the six basic layers, counting from the external suilace 
tfig. 56). Betz paved the way for a study of the functions and delicate 
structures of the brain, thus providing a basis for the division of the 
cortex from the standpoint of comparative morphology. 

The cardinal idea of the interconnection of form and function was 
I’urthcr developed by V. A. Bekhterev, L, B. Blumcnau and the laler 

progressive ccrcbrotogists. j . . - i , 

In the U.S,S.R. today the brain is being studied by biologists, 
physiologisls and other scientific workers on the basis of the Sechenov- 
Pavlov theories. The work that has been done and is still continuing 



Fig. 56. SirsLiiflcauDn of human cerebral 
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E. Villii^, |9W. 


at the InstiluLc of the Brain and at the Institute of Anthropology of 
Moscow State University as well as at other research cenires^ shows 
I hat valuable information is obtainable from the study of the cerebral 
cortio^ of man, the apes and the monkeys irt their historical, evolutionary 
aspect {T. G. Shevchenko^ 1959). In particular^ important qualitalive 
differences have been discovered in the star-shaped cells of the third 
layer of the human cerebral cortex (Polyakov, I95S), 

The volume, weight and external relief of the brain are also of great 
importance to anthropological research. The volume of the human 
brain varies with the individual From 1.000 c.c. to 2,000 c.c. As far as 
group variations affecting races or the territorial distribution of anthro¬ 
pological types are concerned^ they are between the limits of U2D0 
and U6(X)c,c. Brains with a volume of less than 1>000 c.c are rarely 
met with in man, although cases have been described of individuals, 
who+ irrespective of their race, have been in no way different from 
their fellows but whose brains^ after death, have proved to be 900 c.c.^ 
800 c.c. or even less. 

Such great variabiLity distinguishes man from the wild animals in 
whom variations in the volume and weight of the brain are never more 
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than about 5-10 per cent. Domestic animals show variations greater 
than those of wild animals, but they are still not to be cornered with 
those of man; to this must be added that the dimensions of the brain 
in certain species and breeds have been reduced m capUvity. 

The volume of the brain and the capacity of the cranium arc not 
equal there being between the brain and the skuil the cranial menmges 
(dure mater, arachnoid and pia mater), the blood v<»scls and the 
cerebrospinal fluid wliich make the difference in volume quite sutetantial. 
In the adult the difference is from 5 to 10 per cent and in old peop'^ 
as much as 15 per cent; in other words, there is a difference of 100 c.c. 
or even 200 c,c. 
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Fig. 5E. Haman ami mammal brains: 

J—irab. Att^w F. Tjlrw^p l^2d. 

The weight of the bmiri may be judged by its volume^ iu specific 
weight being slightly more than that of water. Most of the mass of the 
brain is contained in the cerebral hemispheres (87 per cent) and in the 
cerebellum (It per cent). Not Only the absolute but also the relative 
weight of the brain place man far in advance of the apes (fig. 57) being 
Ten times that of The gorilla, four times that of the chimpanzee, sijt 
limes that of the orangutan and twice that of the gibbon. 

It is true that the weight of the brain relative to that of the whole body is 
greater in some New World monkeys than tn man* the human rallo being 
I !35, that of the capuchin monkey 1 t 10 and that of the spider monkey 
1:15. tt must, however* be bome in mind that the smaller the mammal 
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ihc greater the relative weight of its brain. In view of this specific 
regularity the ratios for man and the apes given above will be easily 

understood. .. 1.1 j-.*.* 

Funhermorc, although the brain of such a huge animal as the Indian 
elephant weighs four times as much as that of man (fig. 58), its relative 

weight (1:560} is almost fifteen times less. . - 1 . 

The absolute and relative weights of man's brain give him such a 
prominent place in the animal kingdom that this alone is sufficient to 
place him far above any of the animals named, ... 

The specific features of the human brain may be observed dunng 
its ontogenetic development (B, N. Klosovsky. 1954) which, on me 
other hand, clearly demonstrates man s close relationship to the liiglier 
apes. The inception of cortical development takes place in the central 
part of the hemispheres and proceeds radially over the surface to t e 
peripheries; it dilTerentiates into layers of which there arc as many as 
$ix. Then comes a great change in the further devctopmcpt of the cortex 
In the foelus-namcly. the appearance of regions, areas and siibarclis 
together with iheir convolutions (gyri) and fissures pssurae) and lurrows 


(sulci) in the cortex. t n i u 

The inception of the fissures and convolutions, sap G. 1 . lolyafcov 
(1937 1949) follows after profound qyto-architectonic changes in the 
neocK^rtex that constitutes up to 95 per cent of the total volume of the 


human cortex. , . , 

At the beginning of the fourth lunar month of the ulenne period 
of development the fint basirhinal or olfactory fissure appears- After 
this the sylvian fossa begins to form and some fissures and futto^s 
emerge on the temporal, frontal and parietal parts of the late mi sid« 
of the cerebral hemispheres in the vicinity of this lateral fossa (iig. 

After the sylvian fossa. In both man and the anihro^ids. the central 
sulcus (Rolando) appears; in the lower monkeys the formation of the 
sylvian fossa is followed by that of the parallel sulcus which corresponds 
to the superior temporal sulcus in man. In the fifth lunar month several 



Fig. 39. Dcvclopmcni of human brain: 
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Fig, 60, Laierai surfatt of humiui ccrtbral 
hcmisphcn:: 
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olher 5 ulci are noticeable 
on the cerebral hemisplieres 
of the human foetus. In the 
foLlowing month the edges 
of the sylvian fossa begin to 
close and the eeniral Jobe 
of the brain gradually sinks 
to the bottom of the fossa. 
In the course of uterine 
development a pattern of 
fissures and sulci is gra¬ 
dually formed on the cortex 
of the hemispheres that is 
typical of those animals 
that are gyreneephalic, i c.. 
whose brains are more or 
less eovcfcd with convolu¬ 
tions as distinct from the 
lissenceptialic, those whose 
brains have a smooth sur¬ 
face* 

Not only these but many 
other specific features of 
the ontogenetic develop¬ 
ment of the brain of the 
human foetus bear witness 
lo the stages of phyloge¬ 
netic development through 
which our ancestors have 
passed p beginning from the 
lowest type of Chordata. 

At the time of parturition 
the brain of the foetus al¬ 
ready possesses the sulci 
and gyri disposed and devel¬ 
oped in such a way that it 
might serve as the proto¬ 
type of the adult brain: it 
still has before it almost 
twenty years of develop¬ 
ment by way of increasing 
its dimensions and compli¬ 
cating its surface pattern by 
the appearance of addition¬ 
al furrows of the second and 
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htf wii even bv comparing the brains of man and the apes, both bi 
and by ™lumc?the human child’s brain is only about a qua^^ 
of that of the^adult while that of the young ape is about a half or esen 
two-thiids of that of the adult. 



Fig. 61. Disposiiion of ihe sutci on «ieb«l 

liikd iXilhfo™ W«Srl« Slu^b4^)L 

mion stf v;cipiaj^; 7-iiirefkir 

(Kciphg]; JJ-grftrlpr “'Ji/,,,; 'Js-^g(«i0f boundary: 

nociEHUl^ if — rtk^'* . ji—nadlal rixHiTi.1: ee-^»perwjf p««n. 

Tlir breii. or. great ape, ,uoh asIh. Ofangutao, at^uir^considarabte 
weiRht during the first two or three years of the animals life but later 

ihere is little growth. The changes that v^rnfk 0«6> 

human brain at different ages were studied by V. V. Bunak fmb| 
Using a complicaled method and special computations he arrived at 
the MticlusJon that former conceptions of the greatest cercbralizauon 
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in the infant were incorrect and that the relative mass of the hiain 
reaches the inaximum at the age of 3 to 5 years after which the ratio 
gradually and to a very small extent undergoes reduction owing to the 
more intensive growth of the mass of the body. 






Fig. 62. Brains of lower Priniateft: 
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ipecinm SlOITl. I—cUTiftory Dfrt?™; I i^ beniim; OblAnala. After 

F. Wi^cid jQOtt, 1929. 


In the course of further growth the sex differences in the weight 
of the brain become more pronounced : the average for an adult male 
is 1,400 gr- and for an adult female, l,27l>gr., i.e., 130 gr. less, tf wc 
lahe into consideration the fact that the human brain varies within 


152 









the limits of several hundred cubic centimetres and that the level of 
intellectual development does not depend on the absolute ^^leight oi 
the brain, then no importance can be attached to this difference. 

To this must be added that the relative weight of the rcmalc bram 
is usually somewhat greater than that of the male brain since the man, 
on the average, is 8-9 kg. heavier than the woman, the average height 
of a mart being about ten centimetres greater than the woman's average. 
The same is true of such anthropoid apes as the gorilla and the orang¬ 
utan; the males arc much heavier than the females and the relative 
weight of the brain is greater in the female than in the male. 

Among the specific features of the human brain is also the noticeable 
asymmetry in the shape and structure of the hemispheres. Right-handc 
people have a left cerebral hemisphere that is more highly developed 
than the right, with the motor speech area located on the former. The 
brain of an anthropoid is not so asymmetric ^ that of man aitb^gh 
cases of the preferential development of the left hemisphere Imve been 
noted; the left hemisphere of the young male orangutan Montz at the 
Moscow Zoological Gardens proved somewhat longer than the rig til 

(the animal died in 1933). , , . j. ■ r 

Facts that have been established by the study of the dimensions ol 
the cranial vault of man and the apes enable us to draw the conclusion 
that man is not the only possessor of an asymraetne brain. Apparently 
this feature was present in a less developed form m the fossil P^e-men 
of the Tertiary Period such as the Auslralopithccus. It is possible that 
the greater asymmetry of the human brain developed comlativciy 
with the perfection of erect locomotion, the liberation of the hands 
and the preferential use of the right hand in the work activities of the 
hoitiinids. 


1 DEVELOPMENT Of THE PERIPHERAL REGIONS 
OF THE ANALYSERS 

It may safclv be assumed that the immediate ancestors of the Primates 
were the small terrestrial insectivorous mammals that lived at the end 
of the Cretaceous Period of the Mesozoic Era, more llwn sixty million 
years ago. These animals had a strongly developed olfactory organ as 
can be judged from their long snouts and the abundance of nasal 
conchac and also by what were probably huge olfactonr bmm 
in other words, the peripheral and central regions of the olfactory 
analyser were well formed and functioned citcellcntly. 

The olfactory analyser of the apes is poorly developed and its periph¬ 
eral part, the nose, is seldom strongly expressed; in man a weak 
olfactory sense is combined with a big nose that has a strong nc an 

cartilage framework. ^ 

The development of the exterior part of the human nose, ^ spccihc 
formation in both shape and structure, depends to a considerable 


extent on the upward dcvctopnienl of the superior parts of the maxilSae. 
the vertical plate (lamina perpcndicularis) of the ethmoid bone and the 
vomer combined with the recession of the alveolar prorass (limbus 
aivcoinris) of the rnaxilla. This realure is not found in monkeys, even 
in the anthropoids. The nose of the gorilla or gibbon, with its strong 
cartilaginous skeleton, most neariy approximates that of man. 

According to Weber (1936} the nasal skeleton of the ape consists 
of the same bones and earliingcs as that of mnni the absence of an 
externally projecting nose is due to the strong development of the 
ape's upper jaw, the narrowness of the nasal foramen, the shape of the 
nasal eartilagcs and the small size and slight projection of the nasal bones. 

The above description applies also to the proboscis monkey of 
Borneo, an animal belonging to the sub-family of Semnopithccinae 
Its long, soft, mobile now is more in the nature of a trunk. There 
is a long, deep, longitudinal furrow at the end and it can be distended 
01 times of rage or sexual cxcitcrticnt. In elderly individuals the nose 
hangs down below the chin. 

There are several other langurs (ScmnopilhecusTi that have noses: 
for example, the douc langur (Pigathrix nemaeus Linnaeus) living in 
the island of Hainan and upper Cochinchina; the short-tailed langur 
(Simias concolor Miller) from the southern island of Pageh, near 
Sumatra, also has a clearly expressed nose. There is the genus of Nosed 
Apes of which the species arc the snub-nosed golden monkey (Rhino- 
pi thccus roxcllanae Milnc-Edwards) of North-West Chinn, the Bictian 
snub-nosed monkey (Rh. bicti Milnc-Ed wards) of Yunnan, West China 
and South-East Tibet, the BrelichJan snub-nosed monkey (Rh. brelichi 
Thomas) of Central China and South-East Tibet and the Tongking 
snub-nosed monkey, or "uncle ape" (Rh. avunculus Pollman-Presby- 
tiscus avunculus Pocock) of Tongking. North Viet-Nam. 

There are very many monkeys whose external organ of smell is quite 
small; this is particularly true of such anthropoid apes as the orangutan 
and chimpanzee. The skulls of these two apes are somewhat concave 
in the region of the nasal orifice, i.c.. they arc symognathous. 

The mcdian-longitudinal gristly frame of the human nose consists of 
the inferior part of the septum, the cartilages of the nasal walls (on 
either side between the nasal bone and the main cartilages of the alae 
or wings) and a number of smaller ones. 

Within the nasal orifice and on its side walls are three nasal conchae, 
the inferior, middle and superior. A newborn infant has a fourth— 
Santorini's concha-whkh in 50-57 jxr cent of all ncases later disappears. 

The presence of a fifth concha in man is very rare. Cases of the 
retcntign of a fourth or fifth concha in the adult is evidence that man’s 
distant ancestors had a more actively functioning olfactory organ. 
In moderrt man only the superior nasal concha belongs to the olfactory- 
region. The reduction of the number of nasal conchae in man put's 
him in the group of microsmatk Primates together with the apes. 



monkeys and the larsicrs as distinct from the Ictntirs and tupaias. who 
are macrosmatic, having a more strongly developed sense of smell. 
The fine distinction of odours as a means of distinguishing objwis k 
intimately connected with the ability to form conditioned reflexes, 
strongly expressed in birds and still more strongly m mammals. 


Fin. *1- BtinclKs of vihrm»e and ear of Majlagasiar lemur (Chiro- 
gakc E. diagram: 
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Parallel to the retrogresson of the olfactonf analyser man and iU 
monkeys also experienced a reduction of special sensory organs of the 
face- both these processes were interconnected and were closely Imited 
up with the shortening of the facial region, especially the "a^area 
or the lower Priaiates. the half-monkeys have up to f^r paired and 
one unpaired bunches of long, stiff bristles, known as vibrts^e. on the 
face; these are specialized tactile hairs (figs. 63-64). At the baw of 
these hairs in the epidermis there are special nerve ends and minute 
accumulations of blood in the form of anuses. The sh^test contact 
between a vibrissa and any object iromcdiaiely causes a dislorbai^ of 
the blood sinus and a signal is transmitted by the nerve that produces 

a concept of the surface of object, _ .t ^ 

Only three paired bunches of vibrissae have remained on the faMS 
of the lower monkeys—in the supra-orbiial arra. on the upper lip 
and the chin. The anthropoid apes have only two bunches (Duckworth, 
1915) and man has none. Even in the embryonic period of man s 
development such hairs with Wood sinuses arc rarely found on the 
face of the foetus. 
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Retrogressive as well as pro¬ 
gressive changes took place in ihc 
senso^ organs as a result of arbo¬ 
real life. For exampkt in place 
of the separate pads cominoTi to 
ihe feet of nfiany of the lower 
mammals, theplantar, palmar and 
volar skirt in monkeys is covered 
with papillary ridges in combina¬ 
tion with flexure creases (fig. 65). 

These papillary ridges are fur¬ 
nished with bunches of nerve 
ends that enable the hand or 
foot to receive the sum of sen¬ 
sory excitations and to react to 
contact with branches, fruits and 
other objects in the surrounding 
world. The papillary ridges and 
. , ^heir junctions form specific 

in radial patterns on the palms of the hands and soles of the feel and 
rings, whorls and deltas on the terminal phalanges of the digits. The 
direction of the fiexurc creases^ transverse or Jongiiudinah depends on 
the manner of folding the hand or foot of each species of ixionkey 
and of each individual. 


Fig. 64. The Chiromys madagiiKaricnsis 
E. GeoflTroy: bunches of vibHuae an 
clearly visible on face. 

Anp- Gt GfandJdicF and G. Petii. I9JJ. 





The dermatoglyphjc pattern of ridges and creases on the hand of any 
man is very intricate and is never repeated. This pattern is man’s 
dactyloscopic and> at the same time, his anthropological signatures the 
study of these patterns has proved of great interest both to anthropology 

and to forensic medicine. The 
latter science developed a spe¬ 
cial branch, dactyloscopy, or 
finger-print reading, that has 
often made it possible to estab¬ 
lish the identity of a criminal 
by finger-priinu left on the scene 
of a crime, 

To the biologist the pattern 
of the papillary ridges is im¬ 
portant because it is the result 
of phylogenic development; it 
indicates the course taken by 
j species development, the man- 

c. „ „ ^ ... .. f’®'' which the Primates 

Fig. 65. Rexor and papiUaiy nJsM on palmar adapted themselves to arho- 
surfaee of anthropoid hands: r^nl^ iir= “ ^fho- 

f—pMion;J—orjinaului:J-.,PfiNli. AhrrCh.Scnnlit , ' ^ man, It indl- 

the way in which the 
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organism has been transformed by work activities. The changes lhat 
took place in the patiems a tcsuU of increased recepliveness charac- 
leriw ihc special path taken by the evolulion of man's sensory^ system 
as compared with that of the apes. 

It must be stressed that the delicate sense of touch possessed by the 
hands of man's ancestors, the extinct apes, must undoubtedly have 
been one of the most important prerequisites for the correct use and 
fabrication of tools. The reverse is also true: hundreds of diverse forms 
of ^ork for many thousands of years have further perfected the human 
hand. It developed as a qualitatively specific organ whose activities 
are closely connected with the kinacsihetic. epidermal^ visual and other 
analysers. The dimensions, shape and weight of a stone tool or of 
other objects began to be judged in a new way as compared with the 
tactile perception that had developed during the evolution of man's 
ape-like ancestors who had been aceustomed to handling branches* 
fruits, etc,, in the trees. 

The tactile analysers developed under the influence of the external 
world no less than the olfactory analysers, because in climbing trees 
by grasping these apes not only developed prehensile feet furnished 
with nails but also prehensile hands with nails. This, however, was 
connected with the powerful development of sensory nerve papillae in 
the palmar and plantar skin of the hands and feet. The entire mutation 
of ihc cKiremilies provided the necessary' co-ordination and stability of 
movement during the complicated and at times highly risky process 
of arboreal locomotion. 

The maintenance of equilibrium when tree climbing and leaping 
from branch to branch is a priority problem for the monkeys that could 
only have been solved by the spcciflc development of the organs of 
balance* chiefly ihc vestibule apparatus of the inner car and the cerc- 
belJum. The movements of the hands and feet are co-ordinated by these 
organs. 

The participation of the extremities in locomotion was very closely 
connected with the visual analyser that had undergone considerable 
progressive development. The shortening of the muzzle In ancient 
types of primate such as the half-monkeys enabled the exiemal region 
of the visual analyser to undergo considerable reconstruction. The 
fields of vision that had been separate when the eyes were placed at 
the sides of the head began to cover each other when the eyes moved 
to the anterior part of the head (fig. 66). In other words there was a 
progressive development of binocular or stereoscopic vision in the 
Primates that enabled them to sec objects in relief: it also gave them 
the ability more clearly to distinguish the colours of their habitat, the 
tropical forest, thus evolving colour vision. 

The changes in the analysers—olfaetory, tactile and visual —were doe 
to a complex of factors and influences from the cxicmal world, one of 
which was doubtlessly the change in food habits. Instead of searching 


for insKts and their larvae in a icrtcslnal world of the most diverse 
smells in the manner of the modem insect-eating mammals, the most 
ancient Primates, themselves probably closely resembling the InsecUvom, 
of a type similar to the modern tupaks (M. Weber, 1936), began to 



Fig. 66. Diaarain of dtcussalion of opcic nerves in various mammatsr 
i^with indtiieadmi mavmunt of iod lepurEK CmoflucwtM) fictdi oTviiim <hon«, tii^)-<oinplctc 
of PTlk ^ (ombiiicd monocular 6c[<L of 

eonahtol (TOVCiMdla ofciw atid Craclioiia 
or ptlpltt, Witji B bifioculaF fiekt of 'ViMna mnd m iMimcUllif field cif vbiul {fuJII iWiusallihl 

of retiB*! meeular flUje* Df Dfrtic nerv*, U.. Rfam fiMii rlsfai tuLT of tnia* kutf eo ruht »rri»nl 
h(rntupl«r¥ BHil fjom left liaEf <d htfljL After W. JoeWi O. PoTECOf^ I95». 


make more frequent use of vegetable food in the form of berries, nuts, 
fruits, buds, leaves, flowers and the sap of plants. The outward appearance 
of all kinds of vegetable food must have had great significance, even 
if only because the ancient half-monkey must have established some 
sort of connection between the colouring of a fruit and its degree of 
edibility and this was a matter of vital importance to them. 

The modern monkeys, at least in comparison with their distant 
ancestors, the fossil half-monkeys, have a strongly developed visual 
analyser. The orbits of the monkey arc placed anteriorly and in the 
depth of the retina there is even a “yellow spot" (macula lutca) with 
its depression, the point of clearest vision: monkeys have high visual 
acuity and s« the objects of the external world in relief and colour. 

Visual acuity in monkeys is superior to that of other mammals because 
they can see objects in three dimensions, that is, they have stereoscopic 
vision. The eyes of our nearest relatives, the apes and monkeys, are 
directed forward while those of the majority of other mammals are 
directed sideways at a greater or lesser angle; the eyes of the lemurs 
and tarsiers are placed at 45* to the anterior position while those of 
the tupsias are even farther to the side. In the course of evolution the 
eyes of the ancestors O'f modem monkeys moved from the lateral to 
the anterior position so lhai they can see objects in front of them in 
full relief. 
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The devdopnicnl of ihree-dimensional vision in man was conditioned 
by the evolution of his Tertiary motikey-Ukc ancestors. This fealure 
is typical of the evolution of man and the monkeys. Our more distant 
ancestors, like the modern lower mammals, had completely crossed 
(decussated) visual nerves; the right visual nerve was attached to the 
left and the left visual nerve to the right eye. The monkeys and man have 
organs of vision with scmi-decussalion, i.e., half of the left visual nerve 
hbres arc attached to half of the left eye, the other half being attached 
to the right eye and vice versa. 

As we have already mentioned, on the retina of the eyes of man and 
the monkeys, there is a yellow spot with a central depression (macula 
Intca) at the point of entry of the optic nerve: this is the point of dearest 
vision. The combined reception of visual impressions simultaneously 
by two eyes, both placed anteriorly in the head, and the consequent 
formation of a single field of vision, provides an accurate picture of 
the object viewed. The macula iutca is not found in any other mammajs. 
In man it has a simpler structure than that of the monkeys as the nerve 
endings of the former consist of a small number of cones while the 
latter have rods in addition. Both kinds of nerve ending in the monkeys 
are, moreover, liner and more riiimerous, 

Man, therefore, owes his binocular vision primarily to his ape ancestors. 
To them, also, he owes his ability to sec the world of colour. Man, 
with his three-colour vision, approximates the Old World monkej^. 
The chimpanzee can easily distinguish blue and green colours but its 
perception of the reds and yellows is poorer than that of man and more 
like the vision of the guenous. The capuchin monkeys, by the way, 
do not see the red colours at all and resemble a man suffering from 
protatiopia, or red blindness. 

High visual acuity that was at the same lime hinocular and able to 
distinguish colours was biologically extremely advantageous to the mon¬ 
keys in their iropicail jungle habitat where wild beasts^ poisonous snakes 
and numerous parasites and thorns abound. When they feel that they 
are out of danger and are not engaged in eatings when they ate resting 
after a journey through the scrub, they busy themselves picking insects 
and thorns out of each oihcr^s fur. Usually one monkey lies down or 
stands in a convenient posture and remains outwardly passive while the 
other searches its fur and the open patches of skjn. The seeker 
carefully picks over the hair, one wisp after another, and from lime to 
time seisfcs an insect or other extraneous object with its fingers and 
nails. 

Insects ar<i very tiny and irritating: ridding the body of them brin^ 
great relief to animals and people living in the tropics. To reaU^c this 
one has but to recall descriptions of long and frequently tormenting 
journeys in Africa where One of the main obstacles to travel was the 
myriads of biting and stinging insects, ants among them. It is no easy 
matter to see and capture a tiny insect that can escape by swifs running 
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or agiJe leapingr This requires grc^il visual acuity, swift and weU co-ordi¬ 
nated moveTnenis and well organized cerebral connection between the 
motor sections of the cortex regulating the ftinciioiiing of the hands and 
the optic region. 

Here we must mention that the term ^^hunling for Iteas’" does not 
really describe the action of the monkeys in searching each other*s coats. 
It may be safely assumed that an important part is played by **grooming/^ 
the removal of weak or fallen hairs, from which the monkey immediately 
cats the bulb and the root together with the tiny crystals that form part 
of ihc matter in the sweat glands (Ewing, 1935). 

Binocular vision in man^s aneestor$ progressed simultaneously with 
the development of the more delicate grasping motions of the fore extrem¬ 
ities and with the greater opposabiLity of the thumb to the other digits. 
To manipulate various edible objects^ cany them to the eyes and exam¬ 
ine them from all angjeSp to bite off parts of a fruit and examine the 
part bitten, to capture and examine tiny parasites—all these and similar 
actions performed by the Tertiaiy' apes, must have facilitated, in the 
course of natural selection^ the combined progressive development of 
the motor analysers and the fore limbs, as well as the combination of 
movements under the control of the eye. Work performed by the earliest 
men must have brought changes to this process and accelerated it 
during the first hundreds of thousands of years of the Quaternary Period; 
this can, to some extent^ be traced in casts made from endocransH 
Tool-making is inconceivable without the special development of pre¬ 
hensile fore extremities, the hands, or without acute binocular vision. 
It was precisely this combination oranatomieo-physiologicaL peculiarities 
that our ancestors possessed. 

For the emergence of man and for his entire further evolution, there¬ 
fore, there had to be a constant progressive development of the general 
structure of the nerves and muscles of the hand and of the delicate 
architectonics of the corresponding parts of the central nervous system 
and the organ of vision. The hand and the brain, mutually alTeeLLng each 
other, developed in the course of socially performed work. 

The tactile and visual analysers in combination with the motor anal¬ 
ysers of the early Primates must have developed in a way that was new 
as compared with ibcir small terrestrial anecsiors and enabled them not 
only to change their method of locomotion and food habits, but to adapt 
themselves to the conditions of interspedes struggle, particularly against 
such dangerous animal$ as the great cats, various kinds of snakes and 
birds of prey. 

The aunil analyser also played an important pari byjls specializa¬ 
tion in distinguishing the various jungle sounds. Auditory acuity is 
of great importance to the monkey both by day and by night: it sometimes 
saves them from nocturnal beasts of prey that creep up close to them. 
Monkeys listen constantly to the sounds made by the voices of other mem¬ 
bers of the herd. Some of the sounds emitted by monkeys have the signify 
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icancc of signals and it does not mailer which of the monkeys emits 
llie sound lhat warns ihc herd of danger. , ^ , 

Nina A. Tikh, aseicntisi who worked al the Sukhumi Medico-Biolog¬ 
ical Station of ihc Academy of Medical Sciences, did some important re¬ 
search into the means of comiTminication employed by monkeys in a herd 
(I9f'0). Her research was carried out on a herd of hamadryas baboons 
whose voices appear to produce about fifteen dificrent sounds expressing 
the emotional slate of the ape. She established the fact that the soundls 
emitted by the baboons arc closely connected with the emotional basis 
and with correlated movements of the body. I t proved to be very difficult 
to evoke them artificially, even by the method of conditioning reflexes, 
partially because of the stereotyped nature of the sound expression of 
cmolions and the strong connection of congenital funeonditjoned) 
sounds with a definite biological weight. For example it is more diffi¬ 
cult to evoke a sound of defensive significance by food signals than to 
evoke a sound indicating food. In experiments made by M. A. Pankra¬ 
tov a derangement in the higher nervous activity of apes was addition¬ 
ally noted (L. G- Voronin, 1952). ■ ■ - r 

To this must be added that the peripheral and cortical 
the aural analyser in monkeys and anthropoid apes are ofien more highly 
differentiated than those of man. Monkeys, for exam pic, can hearextreme- 
ly high tones (wiih a frequency of about 50,000 cycles a second) that 
man cannot detect without the aid of special aeouslic appliances. Mon¬ 
keys have highly developed auricular muscles and can move their cars 
freely while the external ear of man, despite its greater size, is as inca¬ 
pable for almost incapable) of motion as those of the gonlla and orang¬ 
utan who have much smaller helices. _ j i 

In the same way the monkeys have more highly developed anal¬ 
ysers in other fields, for example, the visual and, especially, the olfacioiy 
analysers. In other words, the monkeys have a number of advantages m 
the sphere of the first system of signals. But man is incomparably superior 
to his monkey relatives in the functioning of his brain and in his use 
of the second system of signals (speech) and its analysers which enable 
him to recognize aspects of objects inaccessible to any animal, 

T\\c peripheral regions of ihe auricular, iaclile, visnnl and oiner anal¬ 
ysers were directly connected with the corresponding coriit^l regions of 
the cerebral hemispheres and developed together wfith them in the course 
of the evolution of the Primates under the influence of the environment. 
Now let us examine the corresponding areas of the cerebral cortex. 

The monkey type of brain developed from that of si more primitive 
Primate, such as a half-monkey. The lemur, for example, has a very snia 
brain that weighs only a few dozen grams; its olfactory region is well 
developed but the frontal lobes are small: the temporal lobe, typica 
of all Primates in general, is clearly expressed: the surface of the cerebral 
hemispheres of most Primates has a small number of gyn or convolu¬ 
tions; in the occipital region there is a noticeable spur-like fissure ffissura 
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Fig, 67, view or hunnin brain; 
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rncdulbi pblpPFuLACiirTDw bnnnrn Tff ijul / pdfnu ID rowlion of wmbdlvni>. Aflcr E. ViiilfiCT, idlO. 

calcarina) such as is found in all other Primates; the cerebellum i& only 
partially overlapped by the brain, 

[n the brain stem of all Primates, including man, there are signs of 
segmentatLon. This is more cJcarly expressed in the spinal cord, where it 
is observed in the paired, equidistant branching of bunches of spinal 
sensory and abdominal motor nerv^es from the cord; in the brain stem 
similar subdivision is expressed by the symmetrical disposition of twelve 
pairs of cranial nerves. Such a tendency to segmentation is proof that 
man’s not very distant ancestors were quadrupeds and that more distant 
ancestors were the lower vertebrates. Man, together with the monkeys 
and half-monkeys, sends his roots deep down into the animal kingdom. 
And the prototype of his brain structure was that of the monkey or ape. 

The brain of the lower monkeys such as the rhesus macaque or the 
baboon is bigger and heavier than that of the lemur and weighs between 
50 and too grams; the olfactory bulbs are not very large and the gyri 
and other parts of the ancient olfactory regions of the cortex arc poorly 
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developed, although they are more prontinenl than they arc in man 
(fig. 67). 

According to data provided by the researches of LN. Filimonov 
(Institute of the Brain, Moscow) the main zone of the human cortex 
that is connected with olfactory functions and ISp therefore, regarded as 
the ancient or palacocortesL, constitulcs only 0.61 per cent of the total 
area {Filimonov^ t949). If the reduction of the olfactory zone in the hu¬ 
man cortex is compared with that of a number of other Primates then^ 
according to the same investigator, the *^raiio of ancient cortex lo the 
whole is greatly reduced in man as compared with the common mar¬ 
moset (Hapale) <4.7 limes).^’' 

The neocortex, contrary to the palaeocoriex. is the progressive pm 
and in a number of Primates, including man, has reached a very high 
level of development (figs. 6S and 69). This has been achieved, in partic¬ 
ular, by some regions of the cortex increasing in area in a manner that 
is specific for man alone. By way of example let us examine the inferior 
paKetal 2 one of the neocortex in man and the monkeys. 

Y. G. Shevchenko, of the Moscow Institute of the Brain, who studied 
this area of the cortex in the common marmoset (Hapale), guenon mon¬ 
key + gibbon, chimpanzee, orangutan and man+ established features of 
similarity in their basic structural outline and showed that the typical 



Fig. 69. Rcsians of cerebral corljces of Primal^!: 
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human areas 39 and 40 are also found in the anthropoid corie^c (K. Brod- 
niann, 1925}. Simultaneously she discovered noticeable quaniitative and 
qualiUiivc differences. On the one hand, the boundaries between contig¬ 
uous areas and subareas in this region of the anthropoid cortex are much 
more distincl than they are in man: on the other hand, the areas are much 
more weakly developed in the anthropoids and do not cover the whole 
inferior parietal region but only its superior divisions. In the cornmon 
marmoset the inferior perietal region constitutes 0.17 per cent of the 
entire conical surface^ in the orangutan and chimpanzee it amounts to 
3.3 per cent, while in man it has spread very considerably and covers 
7.0 per cent of the total area (Y. G. Shevchenko, 1936-1938). 

These ratios are very instructive: although the total area of the human 
cerebral cortex is three times that of the chimpanzee^, the inferior parietal 
region in man is ten times greater than that of the anthropoids. Such a 
powerful development of the phylogenically new inferior parietal region 
in man is apparently due to its increased and more variegated functions 
under the influence of labour activities and speech (ihc second system of 
signals). In complicated nervous disorders a disruption of the function¬ 
ing of this region is observed. The inferior parietal region, therefore, is 
closely connected with the functions of the second system of signals - 
speeclu reading and WTiting; this phylogcnicatly new region of the hu¬ 
man cerebral cortex distinguishes man^s brain qualitatively from that 
of the monkeys and apes. 

The frontal region also possesses some exceedingly significant features 
that are phylogenically recent and which place the human brain at a 
higher level than that of an animal. At the Moscow tustitute of the 
Brain this was studied in detail by Y. R Kononova and she made a 
very important discovery: in the inferior frontal region of the chimpanzee 
brain she found areas that correspond to Brodmann's areas 44 and 45 
in ihc human brain; scholars abroad have denied the presence of such 
homologues even in the anthropoids. She was even able to find traces of 
such areas, in the initial form, in some of the lower monkeys (Y- P. Ko¬ 
nonova, 1949). Why arc areas 44 and 45 so important to man? Scholars 
long ago noted the connection between this structure and the functions 
of articulate speech, and even named this part of the brain ""Broca’s 
speech centre"’ after the eminent French anthropologisL, Paul Broca. 
It was later established, however, that not only the fronlal region but 
also the inferior parietal and temporal regions play their part in speech 
functions. Investigations have shown that the motor zone of speech 
functions is, indeed, situated in the inferior frontal convolution. A patho¬ 
logical condition of this region of the left hemisphere causes motor 
aphasia and other speech defects in right-handed people. 

The progressive nature of the development of the frontal lobe in 
man is proved by its other anatomical and physiological pcx;ularitics. 
such as its numerous associations with other regions of the brain through 
bunches of hbrils. This is confirmed by the belated myelinization of the 


16 } 


fibrils (as in the inferior parietal region), the relative enlargement of 
the frontal lobe in the course of evolution, arid the noticeable compli¬ 
cation of the pattern formed by sulci of all siTOS due to the increased 
number of gyri on the surface of the cerebral hetnisphene. 

The temporal region is the next one connected with spKch functions: 
it contains the sound reception zone, is concerned In particular with the 
reception of articulate speech, or, more broadly, of sound language. 
Research by S. M. Blinkov (1949) has shown that area 41. which has 
particular significance as the “auditory area" of the cortex, is more 
intricately differentiated in man than in the monkeys. The same must be 
said of the phylogenically new area of the posterior part of the temporal 
lobe. Man's brain is still more sharply distinguished from that of the 
monkey in the delicate structure of Brodmann's area 21 of the central 
subregion of the temporal lobe. 

The importance of certain areas of the temporal lobe, particularly 
that part formerly known as Wernicke’s zone (after a German neurolo¬ 
gist) can be seen from their pathological state which is accompanied by 
an inability to understand words, Le.. sensory aphasia. Some diseases 
of the contiguous lobe, the occipital, cause verbal blindness or optical 
alexia, when the patient cannot recognize letters or whole words. This 
region, therefore, most probably plays an important part in functions 
that arc specific to man alone, the functions of the second system of 
signals with which the entire cortex is, in one way or another, connected. 
The occipital region of the cortex, where the cerebral end of the visual 
analyser is situated, is man's chief organ for the reception of visual 
images connected with the first and second system of signals, It is no 
wonder that investigators here, too, find considerable diftcrenccs in com¬ 
parison with the brains of other Primates: we may even say that in this 
region a noticeable qualitative reconstruction connected with the devel¬ 
opment from the simian to the human brain has t.iken place. 

In this instance we shall again make use of research material from the 
Moscow Institute of the Brain where the brains of man, the apes and the 
lower monkeys were studied (N, S, Preobrazhenskaya and 1, N. Fili¬ 
monov, 1949). It was established that of the three Brodmann’s areas 
of the occipital region, area 19 showed the greatest dev'clopment and 
complicated structure, area 17 being very small. In man area 19 covers 
4.5 per cent of the total surface of the cortex, that of the orangutan. 
M per cent, that of the lower (guenon) type of monkey. 6.0 per cent, 
while area 17 gave the figures of 3.0 per cent, fi.5 per cent and 10 per cent 

respectively, . 

From this it can be seen that the occipital region of the human brain 
has some peculiar features. In other words, areas 19 and 17 of the occip¬ 
ital region have developed in an entirely different way from that taken 
by the brains of man’s nearest relatives, the apes or monkeys. 

A dilTeretit picture is presented by the location of the areas on the 
cerebral hemispheres; area 17 in man is not situated on the lateral 


side but almc^t campleteLy on the medial part of the hemisphere^ as a 
restih of the profuse growth of the parieiaUleniporal region of the cortex. 
In this regionp too^ is the spur-lIke fissure (fissura calcarina) that in mon¬ 
keys is situated on the lateral side of the cerebnim at the pole of the occi¬ 
put. In the lower monkeys ihe visual area of the occipital cortex has 
moved towards the parietal and has partially overlaid its posterior bound- 
ary. This has given rise to the simian sulcus that is clearly visible on the 
lateral surface of the cerebral hemispheres at the boundary of the parie¬ 
tal and occipital lobes. 

In man the occipital lobe has been strongly constricted and has 
undergone some reduction of its relative dimensions; this is due to the 
growth of the inferior parietal» temporal and frontal lobes. From this 
it follows that progressive development of some parts of the cerebral 
cortex have caused the relative retrogression of other parts or elements. 
This is also true of the brain as a whole: on the basis of formerly existing 
features completely new^ human features appeared during the process 
of anthropogenesSs^ while the simian features were w^eakened or dis¬ 
appeared altogether. This can be illustrated by another example. 

On the boundary between the frontal and temporal lobes, deep down 
in the sylvian fissure is the central lobe or island of Reil (fig, 70), It can 
be found by moving back the margiiis of the fissure over which an oper¬ 
culum or cover is formed by the contiguous lobes, the temporal lobe in¬ 
cluded. The simian brain is somewhat different; the central (truncal) or 
Insular lobe frequently protrudes on the surface between the above- 
mentioned lobes and occupies a middle position (A, A. Deshtn, 1934). 

Cases of the enlargement of gyri (convolutions), for example, 
around the insular lobe, lurning it into an island on the lloor of the 
sylvian fissure, show that there is an intensive process of their develop¬ 
ment fgyrifieation) going on, accompanied by an increase in the 

number of sulci (sukation), 
especially those of (he sec¬ 
ond and third order. 

The process of growth in 
the human cerebral cortex 
Is an expression of the trans- 
formnLion of the central 
organ of higher nervous 
activity in the course of the 
development of the human 
organism under the influ¬ 
ence of labour and speech 
and distinguishesii from th: 
evolution of the simian 
brain under the influence of 
purely biological, or. more 
widely, natural factors. 



Fig. TO, Cenira] lobe or insula of hunuifi cerebral 
hemisphere seen on floor of sylvian fossa after 
removal of tegumcniuin (opercijlunu formed by 
overlapping parii of frontal, paiiclal and lemporal 
lobes. 

After e, VlUip^, l5Xi. 



AlLhough the intense proteases of gyrificalion and sukalion of the 
human brain cortex are partially due to ihe growth in size of ™ bmn 
itself, the basic reason is in the qualitative transformation of the internal 
cell composition of the cerebral hemispheres, ll has been shown that the 
nmazing complication of the delicate cortical cyt^arehiteclonics is to a 
very great degree conditioned by the disproportionately rich compost* 
tioti of the nerve cells, the neurons with all their outgrowthSr 

The human brain has a volume three times that of the oFanguUtn but 
the latter contains only 1,000 million neurons while there urc not 
3,000 million but at least 14,000 million in the human brain. This lact, 
as investigations have shown, accounts for the tremendous complica¬ 
tion of links between the parts of the brain and again confirms the con¬ 
cept that the human brain is qualitatively diflTcrent from the simian. 

Thus Iht material provided by modern science confirms inc view 
that the human brain is ihc final product of an estremely long hne of 
animal evolution. Towards the end of the prehistoric penod. when the 
first men evolved from apes, there began an intensive development of 
the nervous system under the influence of labour and speech; human 
consciousness took form and this enabled man to gain an insight into 
the laws of nature and delve into his owti origin. 

The whole course taken by the study of the structure, development and 
functions of the human brain constitutes a complete refulal of the reli¬ 
gious conception of the soul as a particle of the divine spirit controlling 
the huraati body, as the immortal double of its material aspect. The 
theory of the localization of functions in the brain shows that all psycluc 
processes depend on the normal functioning of undamaged parts of the 
brain and on that most important organ as a whole. ... , 

The understanding of the normal functioning of the brain is ^eatly 
raciliiated by Pavlov’s profoundly malerlaUst theory of condilioni:^ 
reflexes. This theory, created by the great physiologist, proves irrefutably 
the existence of common laws governing the work of the nervous system 
In mammals and in man; k shows the common nature of their first system 
of signals and helps understand the peculiarities of ontogeny, phylogciy 
and the structurc and vital functions of the human body that is the prod¬ 
uct of still more ancient stages of development of the animal king- 

Pavlov, moreover, on the basis of his physiological theories, evolved 
a conception of the second system of signals which is specific for man 
alone as distinguished from the animals; it would be difficult to over- 
csiimaie the importance of this idea for the investigation of the 
profound scientific and philosophical problems connected with speech 

and thought. , . , 

Pavlov’s reflex theory serves as a convincttig natural-scientific confir¬ 
mation of Lenin’s theory of rcBcction, In this way it throws a bright 
light on the problem of anthropogenesis insofar as the evolution of the 
brain as the organ of thought is concerned. 


3. HIGHER NERVOUS ACnViTY IN MONKEYS 


Physiologisls study the higher nen^ousaclivUy of animals by the strictly 
objective method of conditioned reflexes. The physiological reflex theory, 
the theory of nervism, built up by the greatest Russian physiologists, 
I. M. Sechenov and 1. P. Pavlov, forms the corner-stone of a single con¬ 
cept that enables biologists^ anthropiologists among them, to make a 
correct and profound materiaiist approach to the solntion of some of the 
most dirficull problems in evolution. 

Pavlov''s physiological theories are a powerful and effective weapon 
against the reactionary concepts that have been introduced into zoo- 
psychology^ especially in the U+S.A,, Great Britain and Germany; The 
subjective method of investigating higher nervous activity must, in the 
end, give way to the objective method. Pavlov, it will be remembered* 
never permjtied physiological experiments for the study of higher nerv¬ 
ous activity to be described in the terminology of psychology. While 
he fought against dualist, idealist psychology he recognized the c.xislencc 
and development of materialist psychology as an established fact. The 
basis of materialist psychology lies in Marxist-Leninist theory, its method 
is connected with the reflex theoiy% and p-^ychology itself is now indivis- 
ibly linked up with Pavlov's teachings. Such points of primary impor¬ 
tance to the study of anthropogenesis as higher nervous activity, articu¬ 
late sjmeh {the second system of signals), thought and labour occupy a 
conspicuous place in Pavlovas work. Pavlovian physiology, directed en¬ 
tirely against idealism, serves as a sound scientific basis for the struggle 
that Soviet anthropologists arc waging against a variety of anti-Dar¬ 
winist anthropogenic hypotheses. 

The behaviour of monkeys includes features that more closely resem¬ 
ble the behaviour of a human being than that of any other animaU and 
has been an object of interest to scientists for a very long lime. As early 
as the eighteenth century, scientists, Georges Buffon {l707-t7SiJL for 
example, studied the actions of monkeys and anthropoid ajscs. The 
greatest progress in the study of the behaviour, movements and instinct 
of these animals was made at the lime when Darwin’s theory of evolu¬ 
tion penetrated victoriously into the various branches of biology. In¬ 
cluding zoopsychology. 

Darwin* it will be remembered, wrote a fundamental work on the 
Expressiott 0/ the Emofiom m Mett amf AnhmE that was published in 
|g72. He regarded this book as a part of or an addendum to his other 
work, the Dexemf of Mofi oml Se feci ion in Rchiion (o SeXr Darwin 
proved that man’s c.\pression of the basic emotions is very Kimilar lo 
that of the apes and monkeys and that this could only be treated as a case 
of genetic relationship between them. 

The neglect or failure to understand the qualitative diflerences between 
man and the animals^ a failing that was to some extent typical of Darwin 
himself, is clearly expressed in the writings of many xoopsychologlsts* 


This has no doubt hindered The development of correcl coneepls of 
animal psychology and has, on many occasions, kd loanlhropomorphism 
in its trealmcnL 

The German zoopsychologisl, Wolfgang Kochkr. carried out a de- 
lailed investigation of the behavionr of anthropoids. He had a nuni^r of 
almost wild young chimpanzees at his disposal and made a series of 
experiments lo determine their '^menial abilitiesr" In these experiments 
some chimpanzees proved more capable than others in finding ^'ays of 
getting at food in inaccessible places or hung high up out of reach: 
they moved boxes and climbed on to them, or made use of slicks. In one 
experimem a chimpanzee even learned to join two short canes or bamboo 
sticks together to make a long one, Koehler drew the erroneous conclti- 
ston that the chimpanzee possesses the human type of intellect. 

/\ similar eciuating of man and animals is often to be met with among 
the American zoopsychologists, of whom a prominent place was occupied 
by Robert Yerkes. He studied the behaviour of the great apes and decid¬ 
ed that in its level of intellectual development the gorilla (% 71) lakes 



Fig, 71. Voufig female mountain aiw (Gonik goritla bcrin^l Matschic). Miss Congo, 
poking rtMKJ (fruit) out of pipe with aid of sticlt. R. Yerkes* rspcrirtMUt at Laboralor) 
of Anihropoid Biolugy. Orange Fark. Florida. U.S.A. 

AtM tl. uml A. Verka. IW. 


first place, the chimpanzee second and the orangutan third. But Yerkes* 
most erroneous conclusion was that simians are capable of thought, 
expressed as sudden 'illumination/^ "guessing" or "ideas.** In other 
words Yerkes and Koehler both treated zoopsychological problems 
from the standpoint of idealism. 

Soviet zoopsychologists show a dilTerent attitude to the problem of 
animal intellect and behaviour. We will examine the work of those who 
have made a special study of monkey's and apes in relation to the problem 






of anlhropogertcsis—N. N. Ladygina-Kohu {Moscow), N. Y. Voitonis 
(Sukhumi) uTid C. Z. Roginsky {Leningrad). 

N. N. Ladygina-Kohls studied the inlcUcciual abilities and peculiari¬ 
ties of visual reception in a young chlmpanstee, Johnny, using the origi¬ 
nal method of selection according to a sample {fig. 72), She usually made 



Fig, T2. Es^periment with yoLuig ch^nipiiniM, Johnny^ who hands expcnotcnitfr a 
6isc of ihe colour ^hown him. 

Afcn N. Uidyiiru-KohEi^ 

her e;tpciriinent5 a& follovy$^ a mitnbcr of objects similar in shape bui 
differing in colour were placed before the animal; she then look a similar 
object out of a box and showed it to the chLi1npan7.ee. It was able to 
select an object of the same colour and hand it 10 the cxperimciiter. 

Ladygina^Kohts made a number of experiments using this method 
and drew the following conciusLon: "The behaviour is probably not so 
much foresight" as "aftersight/ If we may say so. the chimpanzee has a 
rcncclivc mind: only when it has practical experience in finding a soiu- 
lion can it begin to apply it correctly."" The expertmenler expressed the 
opinion (Ladygina-Kohts, I923^ 1924) that in this case there is a great 
difference between man and the chimpanzee, since the former^ a reasoning 
beingp ‘"suras up effects and, having no need of concrete experience, draws 
the correct conclusions.” 

In addition to her experiments with ihe chimpanzee, Ladygina-Kohts 
worked with a rhefius monkey, placing various obstacles in the way to 
food or liberty. She drew a similar conclusion in respect of this animal: 



“By ihc character of its elememary cogniiive ability the lower monkey is 
very unlike, if not directly the opposite of, man” 11920). 

Bv comparing the behaviour peculiarities of a young chumpan?.^and 
a human boy of the same age. our invesliiator arrived at the conclu^on 
that although the chimpanzee displays considerable qualitative differ¬ 
ences one may assume the existence of intellectual traits similar to those 
that must Have been possessed by the most ancient hotniitlds that later 

became reasoning human beings. .... 

The different facial expressions of the chimpanzee were also studtw by 
Ladygin a-Kohts (1935) in the course of the lengthy observation of the 
behaviour, habits, instincts and expressive motions of the same young 
chimpanzee Johnny from the age of I fto 4 years. She studied the expres¬ 
sion of its face during such fundamental states as general excitement, 
sorrow, joy, fear, anger, astonishment, altenlion and disgust. The move¬ 
ment of the mouth and lips plays an important part in the chintpanzec s 
expression (fig, 73). When greatly excited the hair on its head, trunk, 
arms and legs stands on end. There were also other outwanl changes m 
the aspect and behaviour of the animal. Even in comparison wnh the 
gorilla and the orangutan, the chimpanzee is capable of astonishingly 
rich mimicry that closely resembles that of man. v - u 

The great apes have a range of facial expression that is much richer 
than lhal of the gibbons and the lower monkeys but is, nevertheless, 
inferior to that of man. The superioriiy of man in this field is doc toi the 
very great variety of functions of which the facial musculature and Us 
nervous system are capable; the human kinaesthciic analyser^ is more 
highly developed, the innervation of the facial muscles is very intricate. 

I he nTLiiscles are strongly diffcrertiatcd {fig- ihc connect ions with 

the brain are of a complex nature. . 

The evolution of the facial musculature of Primates was studied m 
detail by E. Huber (1931). He lays great stress on the central nervous 
system, its high level of development being a prerequisite to the compli¬ 
cation of the facial muscles with their wealth of emotional expression. 
They become more varied as the number of connections between the 
different regions of the cerebral cortex increases. Huber said that “while 
facial cxpressioii among the lower Pritnates is confined lo a simple 
scheme with a few stereotyped features, it becomes richer and more 
perfected as one goes up the ladder until it reaches an amazing degree 
S' variability and complication in the great ap« and of the latter the 
great African anthropoids, the gorilla and chimpanzee,^ most nearly 
approximate man, the orangutan being further removed. 

Even the gorilla and chimpanzee, however, cannot compare with mod¬ 
em man in their range of facial expression, since man’s ancestors, in 
addition to the above-mentioned natural biological factors (including 
progress in the corresponding area of the motor zone of the cortex due 
to erect locomotion and the use of tools), developed under the very power¬ 
ful influence of social factors lhal promoted the perfection of the brain 

J7l 



Fiji. 71. Piidnl cxpmsicris qf young chimpan/tc Jafinny : 
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Fi^r 74, Ffldal muscuIsLiurti Primalcs; 

I and dtlgrunw ef buit kErucHine gf ivp«rAcHl fubll m«ioilatiire gf PrkfiilH ^ Ya 
lankfl end prlmiliM Am^ricin pngntcyiL J—HonAcld’i Jmnpini (T. uIeheh 

i^^llpfi njannowct UcoaEQi^biii^CItedipoinhda^ ECMHii L.): 3~^blKlt iTKMikey 
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and the psyche^ the muscutature of the face and facial expression in the 
very earliest men, 

'The acquisition and gradual perfection of articuiaie speech must 
have acted as the direct promoter of dcvclopmciit both of the muscula¬ 
ture of the face and its expressiveness,*' said Huber. "The beneficial 
influence of speech on the facial musculature of ancient man and the 
development of the muscles of expression in modem man/* Huber 
went on to say, "'stilL continues in the muscles of the supra-orbital regions 
and the glabella that connects them, as well as in the muscles around the 
mouth/^ 

The newborn infant’s face has relatively poorly diETerentiated expres¬ 
sion because the sensory^ organs and the cortex are insufficiently devel¬ 
oped, although at the lime of birth the facial muscles are, in the main, 
fully developed- U must be mentioned, however, that negative reactions 
in the form of expression have been noted in foetuses a few months old 
(P. K. Anokhin, 1957). In infants the functional activity of the facial 
muscles is not fully evolved at birth, although it develops very rapidly, 
especially during the first year of life and then somewhat more slowly 
during the next two years. The facial muscles of an adult are very highly 
dilTcrenUated. Actors, by lengthy and careful training, are able to achieve 
the very finest degrees of facial expression. A tremendous variety of 
expression — laughicTp anger and other emotions—can also be observ^ed 
in everyday life. The oral muscles are well developed for various shades of 
laughter and draw back the angles of the mouth, exposing the teeth. The 
oral muscles of the apes are not so highly differentiated; the baring of 
the teeth is mostly an expression of anger, although at times, in the chim¬ 
panzee, for example, it may be an expression of laughter (G. Lefrou, 
1956). 

A typical tcait in the monkey, especially in its youth, is its interest in 
all objects in the world that surrounds it, irrespective of whether they are 
edible or not. N- Y. Voitonis (1949) made a special study of the ^'orien- 
tatlonaJ-investigating activities^ of lower monkeys. He estabtished that 
the monkey is not only attracted by the newness of an object, but also 
by the intricacy of its structure and the extent to which lie can operate 
on it. The baboon and the rhesus monkey differ from the anthropoid 
apes in one respect — thdr interest in an object is not increased if it emits 
sounds. 

The monkey's curiosity in something new^ and interesting is so great 
that it may be stronger than hunger and will make the animal examinE 
the object from all sides. Such great curiosity in the objects in their en¬ 
vironment has no doubt been developed by its way of life: the monkey 
has a fairly well organized brain, excellent vision and prehensile fore limbs; 
it is able to obtain a varied diet in its natural habitat and reacts in difier- 
ent ways to the phenomena and objects in its environmenL Voitonis 
drew a very important conclusion: the orientationabinvestigatifig im¬ 
pulses of the monkey which, says Pavlov, are peculiar to it, even in the lower 


monkeys grcally exceed what is required by iht search for Food. In this 
we see a valuable confinnation of Oarwin^s idea that our ancestors must 
have been apes capable of using objects in order to obtain food. Voi- 
tonis" conclusions, on the other hand, make it necessary for ns to seek 
the roots of some of the distinctive inlellcctnal peculiarities of man in the 
fossil monkeys or apes of the distant past. 

Augmented interest in objects was, however, in itself insufficient to 
make our ancestors turn to the use of tools and to w^ork with them. These 
extinct apes had also to possess the ability to note the rcJattonsliips 
between objects and change them, either by the use of their naiuTal 
organs or by the use of some object that could serve as a tool in the hands 
of the monkey. Voitonis estabiished that the lower monkeys not only 
possess such an ability but that it is manifested in an original way; in 
addition to augmented interest in a particular objective and persisienoe 
in achieving it, the lower monkeys make use of the most varied objects 
and often easily abandon an unsuccessful attempt and turn to a more 
successful method after several, even many, attempts. 

Voitonis arranged a very interesting series of experiments in which 
a young piglailed macaque (Macacus nemestrinus L.) learned to get 
water or sand from a shallow well with a bucket and to reach an apple 
with the aid of a long fork (fig, 75). Another young male of this species 



Fig. 75. A. 1. Katz's cxpcrinKfit wiih macaque Pat at itM Sukhumi MedicD-Biological 
Station l monkey uses a »li£k with a forked end to reach an apple in a dccpwccidcn 
I he “experimental wclL“ lying on one side. 

nuKO rro<n Archiv’n oF MAbCw IniEiLulc aT Anlhnb^liip. 


Fig. 76. Expcrimenls wiih a crhifnjMnzce' 
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Afttr fj. im. 



learned to make independent gse of a long or short crooked stick to 
obtain food, (This series of experinienis was carried out by A- L Katz; 
the photograph was taken from the thesis he presented for his Candidate 
of Science degree.) 

These investigations led to the establishment of new facts that showed 
that monkeys are able to form intricate and persistent habits for the 
attainment of an objective even when no food was used as an entice¬ 
ment. Man's ancestors must have possessed this ability in a much more 
developed form. They must have been able to use tools to bring about 
changes in the relationship between objects, for example, to dig bulbs, 
roots, grubs, insects and their larvae out of the ground. 

According to Voilonis' invcsiigaiions the lower monkeys lake note 
of the details of objects to an amazing degree. Such a quality must have 
had great significance for our ancestors in the fabrication of stone imple¬ 
ments which at first were very crude but were later made with a high 
degree of skill. 

The work carried out by Voilonis, therefore, by explaining some of the 
typical behaviour features of the lower monkeys, confirms one of the 
basic CDRclusions of Darwinism; the roots of man's intellectual abilities 
must be sought in the mental powers of his simian-tike ancestors (so 
far as can be judged by modern monkeys): his investigation, on the other 
hand, is an excellent illustration of Engels' idea of the importance of the 
hand in the transition from ape to man. 
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Plaiyrrhine monkeys of ihcr capuchin lypc also displayed a tendency 
to handle tools, very great curiosity and a persistent interest in new ob¬ 
jects dunng experiments. The investigations made by G. Z. Roginsky 
(1940) demonstrated the high degree of development reached by the 
capuchin monkeys and revealed the important role of the visual receptor 
for the correct solution of a problem: the capuchin monkey proved ca¬ 
pable of rapid reorientation when the conditions of the experiment were 
changed. Experiments made by E A. Bicrensde Haan (1931) and H. Klii- 
ver (1933) also revealed the quick-wit ted ness of the capuchin monkeys. 

Of still greater interest were Roginsky^s experiments with chimpanzees 
in connection with the problem of ihc iiiiiial steps (I94fi) in intellectual 
activity (fig, 76), Roginsky took into consideration ihc biological specifics 
of the monkeys who have highly developed organs of sight and touch 
combined with special locomotor abilities and who dilTer noticeably 
From other Mammalia in a number of other features. 

(t is important to take into account the monkeys^ conditions of life in 
freedom because ihelr behaviour is biologically very complex as compared 
with ihai of other mammals, although their congenital unconditioned 
refiexes can hardly be quantitatively greater. IJehaviour is not the simple 
sum of vartous reflexes or their association. 

Roginsky's investigations showed that the chimpanzee's behaviour is 
distinguished by its great plasticity, adaptability to circumsiances. well 
organized activily in difficult situations: individual experience proved of 
great importance. Contrary to Koehler^ the Soviet scholar showed that 
the chimpanzee is by no means stave of its field of vision/* but is 
capable of easily changing one situation for another and of making use 
of a stick as a tool more rapidly and more agilely than the lower monkeys 
(G, Z. Roginsky, 1948, 1953). Of outstanding inicrcsi to the anthropolo¬ 
gist studying the process of anthropogcucsis are those transformutions 
in higher nervous activity that must have taken place during the evolution 
of man's ancestors, panicularly of the fossil Primates. 

Engels describes man's immediate ancestors as unusually highly 
developed anthropoid apes who far e.xceeded all others in intellect and 
adaptability. The concept of “adaptability'" is, through the cortex, 
more closely connected with the general biological, anatomical and phys¬ 
iological qualities of the organ ism p but ^Intellectuality"' must be eom- 
puted by the activity of ihc cortex itself together with the central regions 
of the analysers, 

Soviet anthropology is closely linked up with Pavlovas teachings on 
the laws of higher nervous activity which it employs organically for the 
solution of its problems, Pavlovian physiological theories in their entire¬ 
ty have Outstanding importance in their application to anthropogenesis, 
they provide a better understanding of how a ""being with a thinking 
brain" evolved on Earth, how there appeared that most complicated 
Organism in which, as Engels said, ‘^nature achieved cognition of her- 
self” 
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Pavlov's maicrialist iheory of higher jiervou$ activity in man and the 
animals, tlie direct opposite of the idealist physiology and psychology 
of reactionary bourgeois scienlisls. Is an aid to the struggle against 
various shades of ideaMsm in the science of man that are al tiipcs ex- 
trernciy refined. Typical of Pavlov's philosophy is the materialist con¬ 
ception of man's evolutionary development. 

PavJov connected the problem of anthropogenesis with the specific 
features of higher nervous activity in the animals that he studied from 
The evolutionary standpoint. In I9l^ he wrote: ''Charles Darwin may 
justly be considered the initiator and inspirer of the modern comparative 
study of the higher manifeslations of animal life; as every educated man 
know s, in the latter half of the last century his masterly jJlustration of the 
idea of development engendered ^cater fertility in the whole menta] 
activity of mankind and espedaLly In the biological branches of natural 
science^ The hypothesis of man's descent from the animals gave the study 
of higher manifestations in animal life an enthralling interest. The answer 
to the question of what is the most useful way to eariy out that study and 
of the study itself constituted problems of the post-Darwin period,” 

Pavlov'$ investigations opened the way for the profound study of 
problems connected with the evolution of the Intellect, In his endeavour 
to establish phylogenic relationship between man and the animal king¬ 
dom, Darwin concentrated on their common anatomo-physiologacal 
features, Pavlov established real similarity in the physiology of human 
and animal brains, but at the same time stressed their qualitative differ¬ 
ences and propounded the idea of the second system of signals that h 
natural to man alone. 

In accordencc with his own materialist conception Pavlov had for a 
long lime combatted the dualist views on human nature that were typical 
for Hriiish scholars like Sherrington, AmeriEians like Lashley and Yerkes 
or Germans such as Koehler, Being a ‘*quite odious person” to foreign 
and Russian idealists, Pavlov always combatted their anti-matcriaUsL 
views, their animalizaiion of mail. He also objected to their anthropo- 
morphination of higher nervous activity in animals. i,e,, ascribing to them 
ideas or generalizations that man alone can po&^s on the basis of the 
second system of signals; he objected to their acknowledgement that the 
higher nervous activity of animals is intellectual and not mere practical 
rationalism. Such fallacies as tliese arc typical among scholars of the 
type mentioned above who freely equate the behaviour of man with that 
of the animals. Pavlov's theoretical and practical physiology is distin¬ 
guished from theirs by being permeated with the spirit of dialecticaL mili¬ 
tant materialism (E,A, Asratyan, 1951), 

Psychologists, biologists and anthropologists of the materialist sohool 
must hold Pavlov's principle of determinism in high esteem for it may be 
applied to explain the process of anthropogenesis as opposed to the 
many teleological concepts that are based on the unscientific proposition 
lliat the nature of the universe and man Is unknowable and admit the 
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intervention of supernatural forces. As an example of the fallacious 
theories propounded by certain American scholars, we shaU cite the 
"theory of telcfinalism” in the evolution of the orpnic world proposed 
by Lccompte du Noiiy of the Rockefeller Enstitute^ >Scw York: it is out¬ 
lined in his book L^honmie ei sa destmSe. He maintains that the basis of 
evolution is supernatural pre-ordination and that God created man by 
a miracle, exactly as portrayed in the Bible. Tclefinalism is only one of 
the many variations of that dominant tendency of reactionary American 
biologists who, in many books and articles, defend the principle of 
"Creation Through Evolution."" 

Pavlov’s approach to the problem of the mutuat relations between 
different reflexes and their changes took into consideration the dominant 
influence of the external environment on the organism. 

Studying the problem from the standpoint of general biology, the 
Darwinist position^ Pavlov showed that individual adaptation is common 
to the entire animal kingdomp that unconditioned reflexes and their 
combinations in the form of instinct constitute a species type of adapta¬ 
tion* and that temporary connections^—conditioned reflexes and asso¬ 
ciations—serve as an individual form of "'balancing" the organism with 
its environment* i.e+t adaptation. 

In 1935 he wrote: "The type of behaviour in man and an animal is 
conditioned not only by congenital properties of the nervous system^ 
but also by those influences that have aiTecled and are constantly affecting 
the organism in the period of its individual existence* i.c.* it depends on 
constant training or teaching in the broadest sense of those words. 
This is because the most important property of the nervous system, its 
plasticity* functions constantly and simultaneously with the above- 
mentioned properties.” 

Pavlovas ideas and his practical achievements—a brilliant develop¬ 
ment of the scientific precepts of l.M. Sechenov^ a great Russian scientist 
who laid the foundations of the materialist physiology of man and the 
animals—are still significant to modem Soviet physiology* Concrete 
investigations reveal ihc truth of Pavlov’s statements on the changing 
character of conditioned and unconditioned reflexes and on the close 
genetic relations between them. 

The basic idea of the transition of simple to complex reflexes was 
pronounced by Pavlov as early as 1922 in connection with his concept 
of the ooctusive functions of the nervous system, if this basic thesis 
of Pavlovas physiological theory be applied to that stage of simian 
development when the apes changed their arboreal for a lerrcstrial 
way of life, the anthropologist is enabled to find an explanation of the 
nerve mechanism that broug.ht about a profound change in the per¬ 
formance of many reflex actions as our ancestors adapted themselves 
to new^ environmental conditions in Upper Tertiary times. 

The study of the higher nervous activity of monkeys was begun on 
Paviov's instruction in his laboratory in 1923 by A.G. tvanov-Smolensky 
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and D.S. Fursikov and was later cortiniied by a number of investigators 
who worked with the higher ap« as well as with the loiwr monkeys, 

Pavlov was greatly interested in the higher nervous activity of mon¬ 
keys and tried to establish their qualitative peculiarities. He compared 
the Primates with the other mammals and with man: “If we consider 
it once again, if we say why the monkey has been more successful than 
other animats, why it is closer to man, it is because it has hands, four 
hands even, i.e,, more than you and me. Thanks to this it is able to 
enter into very complicated relations with the objects that surround 
it. This is why a mass of associations is built up by the monkey and not 
by other animals.” 

In other words the considerable development of analytico-synlhciic 
processes in the cerebral corie\ is typical for monkeys. This is connected, 
in particular, with the high level of evolutionary development of the 
monkey’s analysers that enables it to make a more complicated analysis 
of the external world combined with the synthesis of certain elements 
and aspects of it. Of particular importance are the various motor signal¬ 
ling nerves, the highly developed motor apparatus and kinaesthetics. 

“As these motor associations must have their material substratum 
in the nervous system and in the brain,” continues Pavlov, “the cerebral 
hemispheres of the monkey brain have developed correspondingly 
mote than those of other animals and have developed precisely in con¬ 
nection with the variety of motor functions, Wc, in addition to a variety 
of hand movements, have the complex system of speech movements.” 

Pavlov’s physiological theories enable us to treat the problem of 
the inception of labour activities in man’s immediate ancestors on a new 
factual, materialist basis and in the light of new thcorclical concepts. 
Pavlov came very close to the labour theory of anthropogcncsis pro¬ 
pounded by Engels, This makes it possible to tackle the problem of 
the early stages of human thought. Pavlov observed the chimpanzee 
Raphael build a pyramid of boxes and other wooden objects to reach 
a bail that had been hung high up overhead, and gave the following 
estimate of this action: “1 say this is intelligence, all this activity in 
which the ape tries first one thing and then another, this is thought 
in action.” Further; “You arc actually the eyewithnesses of our thought 
development, you see all the obstacles in its way and all its methods. 
There is intcllcciualtty in this and Herr Koehler rejects it: this he avers, 
is the method of trial and error," 

Many reactionary physiologists and psychologists abroad interpret 
incorrectly the higher nervous activity of apes, animals that are so 
close to human beings, by ascribing to them human psychic qualities. 
Yerkes considers that apes are "almost people.” Koehler finds that 
they have intellects of the human type. The qualitative differences 
between man and the apes, therefore, is oblilcratcd. Others, on the 
contrary, draw too sharp a line between man and the animals by ascrib¬ 
ing to the former particles of the godhead, i.e., the immortal soul. 


When Pavlov speaks of “primitive thought” he gives the term a 
ogrdy physiological coniciti with due account taken of the qualitatjve 
differences that distinguish it from the human intellect. He says, for 
example, that “psycboiogisis who try to get away from the imth. like 
Yerkes or Koehler, make use of such empty conceptions as-thc monkey 
went away, ‘thinking itself at liberty* as a man would, ofmonkey 
decided the matter.* Of course that is all nonsense, a childish and un¬ 
worthy solution of the problem. All Raphael's ‘behaviour was confined 
to analysis and association."’ 

In minimizing the differences between man and the monkey^, idealist 
scholars are supporting the vitalist theory of the origin of man an 
combining it with the conception of a body and a ^ul that arc inde¬ 
pendent, the latter dominating the former. This provides the contradic¬ 
tion that is typical of such scientists, the “religious science t^hat is 
cultivated in capitalist countries. According to the concepts of some 
reactionary biologists in the U.S.A. the divine creation of tJe^orW 
is proved by its development. The wnlings of such peop e affirm the 
truth of the Biblical myth of the creation of first people. A similar 
distortion of the truth in the science of life and of the origin of man. 
especially in works on the brain and higher nervous activity, is also 
to be found in the writings of some English idealist scienlisls, 

When Pavlov read the writings of an Englisli rcaclionary scientist 
of this type, he wrote indignantly that the naturalist ' was prejwred 
to admit iniclligencc in animals, as many people did. but he nevertheless 
distinguished those animals from man and denied the origin Ot man 
from animals and objected to our 
cooception of ourselves as ihceontm- 
uation of the aniimal kingdom. 

Concerning the same nuiuralisl* Pav¬ 
lov wrote: "‘1 have long been aston¬ 
ished at the way in which man has 
managed to dig such a ditch be¬ 
tween himself and the animal/^ 

Pavlov's ideas have been elabo- 
raled with great profandily tn the 
work of his pupils and followers. 

Some basic work on the higher nerv¬ 
ous activity of apes was carried out 
on ihc same chimpanzee, RaphaeL 
and his Female companion, Rosa, 
under the direct supervision of Pav¬ 
lov himself (fig. 77) in the laboratory 
at Pavlovo (formerly Koltushi) near 
Leningrad. For a number of succes¬ 
sive years the behaviour of the 
chimpanzees was studied. E,G- Va- 



Fi.f. 77. Chimpanw Raptucl- 

AfLer E. VjtriJHJ, I9f4$. 


isuro, with oiher workers at the lahomtory of higher nen'Oiis ^ictiviiy, 
made a large number of experiments (E.G. Valsuro, 1948. 1955; P K. 
Denisov^ 1958). Pavlov spent a great deal of time at (he cages in which 
Raphael and Rosa were kept. The behaviour of the anihropoids and 
their higher nervous activity proved of great interest to him. 

Expcriincnts involving the removal of food from closed boxes by 
means of sticks having a rounds square^ triangular or other cross- 
section to correspond with the holes in the lids of the boxes are of great 
interest lo us. Raphael proved clever enough to employ the mosl varied 
methods lo obtain fruit and berries hung high up out of reach: he 
put a pole in position and climbed up it, piled boxes one on top of 
another and also made use of other objects of different shapes. No 
less interesting was his rnethod of placing poles from one raft lo another 
in order to gel at Itis breakfast.* 

There were also some interesting experiments with lire: an apple 
was placed in a dish on a table and lighted candles were placed round 
iL Raphael could not get at the fruit without burning his hands and 
used various methods to put out the lights, either blew them out or 
struck them with a hammer. In other cases he doused the fire with 
water (fig_ 7S), or took water in hiS mouth and squirted it on the flames. 

.A very Instructive experiment was that in which the ape showed 
its ability to fasten two sticks together to make a longer one. Vaisuro's 
work led him to the conclusion that the chief factor in the behaviour 
of anthropoids is the kinaesthetic Impulse^ i.c., that priority of place 
must be given (o moior-sensoryt kinaesthetic perception and not to 
visual perception, 

Vatsuro opposed Koehler's theory that the monkeys are the slaves 
of the field of vision. The Soviet investigator also rejected another 
Koehkr theory that ascribes to the chimpanzee an intellect similar 
to that of man. Koehler removes the boundary between man and 
monkey, anthropomorphizes the ape and, at the same time, animalizes 
the man when he a$cribes to the ape or monkey the ability to con¬ 
sciously fabricate tools. 

In their use and even In their accidental combination of the simplest 
'‘tools'* the monkeys" behaviour only partially resembles what wc 
assume to be the nfodus Qperandi of our ancestors in those distant 
limes when they lived in herds and began to use natural objects as their 
primitive toolSn 

There can be no doubt, however, that the study of simian behaviour 
is an extremely valuable contribution towards explaining the process 
of anlhropogeuesis. The similarity of some basic features of behaviour 
(higher nervous activity) and the expression of emotions, indicate 


• On Pavlov's Instructioiu a dneau him of atuiii 3,000 metres of '"Rosa and 
Raphael" (1 pans) was ncide: another film '^Expenmcnli wiih a Chimpanzee on 
Rafts*' (5 parts) was also made. 
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Fi& 78^ Experiments wlUi chimpancR 

l^cxitn#iriatdfl^ lifr^ 2-^Kl rilftt, Afiff E. Vftttiinsfc. 1941 (|)l and & RQ»LttiVf* I'M 


ihe general line of devclopmcnl followed by ihc brain and the sensory 
organs in the ancestors of man. apes and monkeys. 

The obscTA^ations and eKperiments carried out on monkeys at the 
Pavlov laboratories and at the Sukhumi Medico-Biological Station 
by Pavlov's pupils and followers during the past quancr of a century^ 
confirm Darwin^s theory of inan^s descent from the aaimal kingdom, 
and on the basis of the new materialist physiology reveal the closer 
phylogenic relationship between man and the higher Primates, ihe 
apes and monkeys. 
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The higher nervous activity and behaviour of menkeys are condi¬ 
tioned by the historically developed relations of the organism to its 
environment that consiiitite the characteristic features of the species, 
According to L.G. Voronin (1953. 1954), who used Pavlov’s methods 
to carry out important research at Sukhumi and Kollushi. monkeys 
possess very highly developed imitative ability, well expressed orienta¬ 
tional-investigatory reflexes, a means of signalling by sound and gesticu¬ 
lation reflexes and strong nervous processes of excitation and Lnhibiiioii. 

The biological importance of the conditioned reflex activity of animals 
is also shown by the experiments made by L,G, Voronin and his as¬ 
sistants at the Pavlov Laboratory at Koltushi. studying the comparative 
physiology of higher nervous activity in vertebrates (N.A, Kokotova, 
1953), 

The sum of conditioned reflexes accurnulatcd by the animal in the 
course of its life constitute its individually acquired experience, the 
character and voLumc of which depends on the animats' natural ability 
lb at has its roots in the specific qualities of its nervous system. This 
experience, furtfiermore, is not without some influence on the nature 
of higher nervous activity in successive gencralions as a result of in herited 
features, 

Man has an abundance of conditioned reflexes due to his compli¬ 
cated social surroLindings, his labour processes in production, his 
constant association with others of his own kind and his very complex 
brain. Typical of man is hi$ highly developed j^yche and behaviour, both 
qualitatively different from those of the animals, conditioned by the 
speeifle developrueni of a second signalling system that is common to 
all animals. According to Pavlov, in the course, in addition to the first, 
of man’s evolution there has arisen, in addition to the first signalling 
system of conditioned reflexes, a second system consisling of oral and 
graphic symbols; these can depict everything that people perceive directly 
from the outside world and from their own Inner world, 

4, THt SECOND SIGNAt.UNG SVSTEr^-THE DISTINGUISHING 
FEATURE OF HUMAN THOUGHT 

When Pavlov was reviewing more than half a century of extremely 
rich scientific work and pondering over those features that distinguish 
man from the animalst he came to the conclusion that ihe qualilative 
dilTerenees are to be found, first and foremost, in the structure and 
functions of the brain, in higher nervous activity. In his search for that 
quality that most sharply typifies man and helps Form those specific 
features we have discussed above, he developed the concept of the 
second signalling system. 

Pavlov describes It thus: "Tn the developing animal kingdom, at 
the phase of man^s emerfience; there occurred an extraordinaty addition 
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to the nicchanlsm of nervous lictivity. The lirsl signalling system of 
reality is also possessed by man. But the word constituted a second, 
our special system of signalling reality and is the signal of the first 
signals. The numerous irritations effected by the spoken word, on 
the one hand, led us away from reality and we must, therefore, alw-ays 
remember this in order not to distort our relations to reality. On the 
other hand, it was precisely labour and the word that is connected 
with it that made men of us, concerning which, of course, there is no 
need to speak here. There can be no doubt, however, that the basic 
laws that have been established for the first signalling system must 
also govern the second, because it is a function of that same nerve 
tissue.'* 

When Pavlov spoke of the laws goveming the activity of the nerve 
cells and conductors in carrying out the functions of the first and second 
signalling systems in their relation to the spoken language, he was 
well aware that the two methods of communication are qualitatively 
of difTcrent value and this not only because the second developed on 
the basis of the first, but because the spoken word, articulate speech, 
is one of the most amazing factors distinguishing man from the animal 
kingdom. 

In his Witlings Pavlov again and again stresses the difference in 
principle that enisls between the first and second system of signals. 

“Of course, for man the word is just as much a real conditioned 
stimulus as all those others that arc common to him and the animals, 
but at the same time it embraces such a wide field that there are no 
other conditioned stimuli known to the animals that can compare 
with it either qualitatively or quantitatively. The spoken word, thanks 
to the entire preceding life of the adult man, is connected with all eitternal 
and internal stimulations that reach the cerebral hemispheres, it signals 
them all, it replaces them all and can, therefore, produt» those actions, 
those reactions of the organism that are conditioned by the 
siimuli." 

Pavlov’s teachings enable us to get a more profound understanding 
of Engels’ assertion concerning the important role played by articulate 
speech, side by side with work, in the life of man and of its effect on 
his organism. The brain and the sensory organs were transformed 
under the combined action of work and speech, they acquired new 
qualities and perfection in the progressive unification of vital processes 
in the human body. 

Brain specialists arc able to give a fairly precise localization to speech 
functions, especially by their study of the microstructurc of the cerebral 
cortes. The Institute of the Brain (Academy of Medical Sciences of 
the U.S.S.R.), has conducted detailed investigations of the frontal 
lobes (Y.P. Kononova), the inferior parietal region (Y,G. Shevchenko), 
the temporal region (S,M, Blinkov), the ontogenesis of the cortex 
(G.l, Polyakov), the occipital region (I N, Filimonov) and the ihaiamus 
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(M M. iCurepinn). Another important study is that ot the va$cu!ar 
s^-stem of ihi: cortcjt carried out by B-N. KJosovsky (1954) at the Insii- 
lule of Pediatry (Academy of Medical Sciences of the U.S.S R-ri. 

The investigation of the sound producing apparatus, the speech 
organs^ is of interest In addition to the study of the brain cones and 
its close relation to speech functionSr During recent years a number 
of works have appeared, both anatomical and anthropologicaJ, on 
the larynx. The work of V.V. Bunak (1951) who has studied the Iar3rngea! 
structure in man and the apes in connection xviih the developmcni 
of speech (see also the work of E.N, Khrisanfova, 1956) is wortliy 
of attention. 

The investigations listed above arc important lo the understanding 
of the evolution, functions and structure of the human brain and of 
the dcvclopinent of speech and thought. According to Pavlov, speech 
and man’s thinking capacity are intimately connected. In 1932 he 
wrote about ‘'that addition that must be accepted to ob^iain a general 
impression of higher nervous activity in man. This addition conceims 
the speech functions that introduce a new principle into the activity 
of the cerebral hemisphcTcs. if our senses and impressions of the sur^ 
rounding w^orld represent our firsi, concrete signals of reality, then 
speech, especially priTnary kinaesthetic Irritations that reach the brain 
from the organs of speech^ constilules a second signalUng system^ the 
signals of signals. They are a digression from reality and allow generaliza¬ 
tion: these features constitute our additional, i^pedficaUy human higher 
thought process-. - 

It would be diflicult to overestimate ihc significance that this Pavlovaan 
postulate has for the science of man and his mind. 

Soviet anthtopologisis must increase their planned investigation of 
the anatomical and physiological peculiarities of man as compared 
with the apes> monkeys and other mammals that are most imj>onani 
in the study of evolution. First and foremost this concerns the brain, 
the afferent nerves, the speech apparatus and the hands, ihe anlbropw 
logical study of which must concern the adaptation of the human body 
to erect locomotion, work, and speech functions, as seen in man s 
oniogenic and phylogenlc development. 

The great similarity of the anatomical and physiological features of 
the human and simian brain and sensory organs due to their clo^ 
phylogenic relationship, permits us to seek noticeable similarity in 
their higher nervous activity despite the fact that It is here that the 
difference is particularly great because it has been conditioned by the 
specific path of development taken by human consciousness. 

In order to discover how man's sj^ifie labour activities could have 
been initiated we must lurn^ in particular, to its fountain head in the 
palacobiology of the Upper Tertiary anthropoids. The ancestors of 
man were among these anthropoid apes and primordial forms of work 
activity must have developed there. 


Since man h very closely related to the apes it is tKere that one must 
seek suggestions of the primitive forms of human labour* 

Some conception of the way in which our ancestors wem over to 
the use of tools may be had by studying the behaviour of apes under 
artificial experimental conditions. The numerous observations and 
experiments conducted by Soviet scientists have shown that the apes, 
when placed in a position in which they could not obtain food with 
their hands have proved cabbie of making adequate use of sticks 
and other objects to obtain it. 

In drawing a paraliel between the type of behaviour exhibited by 
the apes and man, in defining the similarity and difference between 
them, we must emphasize that the behaviour of modem man is primarily 
conditioned by the influences of his social surroundings* ft is essential 
to take into consideration the profound qualitative distinctiveness 
of human behaviour. Attention must also be drawn to the radical 
difference between the behaviour of modem man and that of the other 
animals since it is due to dilTercnccs in the nature of their thought 
processes. 

The behaviour of the apes must not be judged as that of individuals. 
These animals live, as a rule, in herds, and their behaviour to a very 
considerable extent reflects the influence of the gregarious way of life 
and this is important for the understanding of anthropogencsis. One 
cannot, of course, conceive of labour in the form that is characteristic 
of man alone, i.e,. in the form of social activity, having been initiated 
by apes that did not live in herds. 

A great part in the development of consciousness must be ascribed 
to social surroundings with their powerful influence on the processes 
of interaction between developing labour, and developing brain and 
speech. To get an idea of how social habits developed arnong the earliest 
men we must examine manifestations of the herd instinct among the 
Primates. 
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THE HERO INSTIINCT IN /VIONKE^iS AND 
RUD1/VIENTAR,V fORyviS OE LABOUR 


(. THE HERD INSTINCT IN MONKEYS 

The herd inslincl h met with quite frequently among the higher Pri- 
mates. The lemurs and monkeys live mosUy in groups. The tree-shrews 
(Tupaiidae), closely related to the lemurs (figs, 80-821, usually live 
singly Or in pairs. Some of the lemurs form small groups of si^ to twelve 
(For example, the Lemur cattu L. (ring-tailed] and Lemur rhacaco L. 
[black lemur]); others, like the ruffed Lemur variegatus Kerr, live 
in big troops; a third group, like the lorises and galagos, live in pairs 
or in families while the dwarf lemurs (Chirogalcus £. GcolTroy). pottos 
iPcrodicticus Bennett) and mouse lemurs (Microcebus E, Ccoffroy) 
live singly. The larsiers live mostly in pairs (see summary given by 
S. Zuckerman, 1932), 

Some of the American marmosets (Hapalidae) such as the tufted- 
eared marmoset (Hapate llligcr) and more particularly the common 
marmoset (Hapalc jacchus L.) live in small groups up to six individuals 
as do the maned tamantis or lion marmosets (Leonioccbus Wagner); 
others live in pairs or individually. 

Of the Cebidac family (figs. 83-85) the owl-faced monkeys or durukuli 
(Aotus trivirgatus Humboldt), apparently live in very small groups 
or pairs in the same way as the titi monkeys (Callicebus Thomas), 
sakts (Pithccia Desmarcst et Chiropoies Lesson), ouakaris (Cacajao 
Lesson) and woolly monkeys (Lagothrix E. Geolfroy). 

A group of capuchin monkeys, usually of 10 to 12 members (the 
males also live by themselves) sometimes join herds of squirrel or 
“death's head” monkeys (Saimiri Voigt) of 50 to 100 members. They 
also attach themselves to herds of coatas or spider monkeys that number 
from 30 to 40 black-faced (Ateles atcr F. Cuvier) and up to 100 red-faced 
spider monkeys (Aides paniseus E. Geoffroy). Other types of spider 
monkeys live in smaller groups of from 10 to 20 members. 
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Fig, ^3. Ow]-faccd moT^kcy or durukuli (Amiu irivirgaEus HumboldL), h^bitui: 
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Fig. S4. Squirrel monkcvs (Saimiri sctureus L-). habiiali BraziL Guiana. 

ttf MuHuin or Aft ihropqloi^. 


Very interesting observations of the Kerd insiinci in red-faced spider 
monkeys were rnadc in 1932-1^33 by C-P. Carpenter (1935) in the 
Province df Cotto on (he frontier between Panama and Costa Rica. 

Jn the primeval forests along the Rio dc la Vacu there are larp numbers 
of red-faced spider monkeys. They live In herds of as many as 32 individuals. 
During (he day they search for food moving through the trees while 
the youngsters frolic. At dusk the herd settles down for the night in 
a tree that is convenient for the purpose. The monkeys wake up very 
early, before dawn. 

The spider monkeys Jive almost exclusively on fruit and nuts and 
Feed twice a day: ihcir chief meal is eaten in the morning, approxi¬ 
mately from dawm to 10 a.m.. the second in the afternoon. In their 
search for food they wander about within the limits of a more or less 
definite forest area. When moving along the branches the spider mon¬ 
keys hold their long, prehensile tails over iheir backs but w'hen they 
pass from branch to branch they also use them a$ a fifth organ for graspitig 
and climbing. Their method of locomotion is similar lo (he brachialion 
of the gibbons as they hold on to a branch by (heir hands (and tails) 
with the trunk in a vcrlical position. 


m 
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h^ibtlat; Eastern B:azi]> Guiana. ^ iw. 
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The herd ef spider monkeys often breaks up into groups ihai live 
independently for a day or a week and then join tip lo fonn a herd 
again. These smaller groups vary in composition. Carpenter noted the 
following combinations: 1) a female with one, two or more youngsters; 
2) several females with their oRspring; 3) one male or several males 
with a much larger number of females and their offspring; 4) males 
alone (up to 10 Individuals of various ages fro mi youngsters up to aged 
monkeys.) 

As they wander about the woods the groups keep in touch by vocal 
sounds, calling to each other from lime to time. Occasionally ihsy 
approach close enough to $ec each other. 

The females of the red spider monkey are apparently capable of 
reproduction throughout the year which explains, in pariicular, the 
presence of youngsters of all ages in the herd. At the same lime definite 
periods of sexual activity have been noticed among the females^ some¬ 
thing in the nature of a *'heat'" period. 

For about a month after birth the young monkey clings to its mother's 
belly after which it js carried on her hack with its tail grasping the root 
of its mother's and its hands and feet fastened in her fur. The mothers 
frcquenily rid the coats of iheir offspring of parasites and thorns. Less 
frequently the monkeys clean each other's coats. 
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Fig. S7, Crdup of monkeys (Cercopithccus grbeovi ridja DcsfOiirKt 

' C. subaeus L-) in iropicol jungte. 

After A. Hrchrti, 1904. 
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Fig. H8. Group of rhesus monkeys (Macacua rhesus Audcberi Macici rnulatta 

Zimincrrriann). 

IlMJlILle itf ExprTiFTicnlfll PsllwIetSf, Andony gf M«diLi1 Siksicei. SutSumj 

Play has been observed only amongst the yonngsters. Carpenler 
reported that yoang spider monkeys chase one another for hours and 
lhal their games consist of running, leaping from branch to branch 
or lip and down in one place and hanging from branches by their tails 
and extremities; they also play with twigs and other objects. Very 
young animals al^ play with iheh own feet and tails. During their 
play they catch one another and bite playfully. Tussle$ and struggles, 
even when the monkeys are banging by their tails, constitute an im¬ 
portant feature of their play, as many as four animals participiating 
in such a game. 

Carpenter observed several battles between males. Some males that 
had been killed by hunters had scars on their hands, shoulders and 
head$ and some of them had lorn cars. It seemsH however, that serious 
battles between them are not frequent. They may possibly occur on 
account of the females, although there arc generally more females than 
males in a herd of spider monkeys. Altogether Carpenter studied 181 
individuals; of these 46 were males and 76 females (22 of the latter 
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being Ttioihcrs wiih offspringK 37 young anim^Es and 22 inranl$ $tili 
with ihclr mothers. 

Some of ihe woolly monkeys live in groups up to 14 in number while 
others, such as the brown w^oolly monkeys (Lagolhris. inrumat;^ Spix) 
live in pairs. According to E, Bartlett (1871) several pairs may live 
in one tree. Groups of them are sometimes mixed with other species 
orcapuclun monkey. Lastly* the howling monkeys (Alouaita Lacep^e) 
usually live in small herds in which there are normally more females 
than males, as is the case with the spider monkeys. Other howling 
monkeys live in pairs or in small groups of 5 or 6, 

Carpenter's observations (1934) of mantled howling monkeys (Alou- 
atta palliata Gray) (fig. S6) on the island of Barro Colorado (Central 
America) showed that they live in groups of 4 to 29=35 individuals, 
the average herd being 17 or IS animals. The ratio of males to females 
was 27:72. 

Carpenter noted in particular that when a female is sexually active 
several males will copulate with her in turn without any signs of jealousy. 
No quarrelling or rivalry between males for the leadership of the group 
or in its defence from enemies was noTcd bcLwccn the males of a single 
group or clan, 

Carpcnicr also reported that the howling monkeys make use of nine 
different vocal signals that are cither expressions of emotions or signals 
warning of danger. There were also several sounds whose significance 
could not be ascertained. 

The herd instinct is somewhat more strongly expressed in the lower 
caiairhine monkeys (S. Zuqkcrman, 1932), Firslly, let us examine the 
Cercopithccine group of guenon monkeys. The green vervet monkey 
(Cercopithecus pygerythrus F, Cuvier) lives in groups from 12 to 1(X) 
members. The grey-gtcun guenon, the Grivet (C-us griseo-viridis Des- 
marest) forms groups from 5 to 30 animals. The common green guenon 
(C-us sabacus L.) lives in herds up lo 50 strong. All these species of 
monkey, however, may form large herds or may live in small family 
groups. The same vervet green monkey is met with in some places 
in large herds, in others in small family groups, in pairs and by it¬ 
self Apparently, the family groups may unite to form a herd that is 
not always stable, tn each herd or family group there is a leader, the 
biggest, strongest and most bad-tempered mate. 

Little is known about the mangabeys (Cercocebus E, Geoffroy) 
who seem to live in small groups of 5 or 6, and are also found in pairs. 

The macaque herd is built up on the principle of each male retaining 
for himself as many females as pc^sible. Small groups sometimes unite 
to form a herd. 

The tailless macaque or Barbary ape (Macaca sylvana L. tnuus 
ecaudatus E. Geoffroy) Jives in small family groups. The rhesus macaque 
(M. mulatia Zimmermann) lives in bigger herds (fig, 8S>. The Formosan 
macaques (M. cyolopis Swinhoek the common or crab-eating (M. irus 


F. Cuvier) and the lion-tailed (M. ^ilcnus L.) live in herds of 12 to 
20 or more animab. The pigtailed mae^que (M. names[rina L.) h found 
in larger herds. 

The mfied Celebes baboon or black ape (Cynapilhecos niger Dq%- 
marcel) that is similar to the macaque monkeys^ lives in pairs or smaf] 
famiJy groups conlaining up to H individuals. The baboons proper 
(Papio Mtiller) have a more highly e.i;pressed herd instinct than any 
other monkey (fig. 89). Although some of them live in small groups, 
as a general rule they form big troops of dozens and even hundreds of ani¬ 
mals. The Ethiopian Anubis baboon l[Papio doguera Pucheran) forms herds 
up to I DO or 200 animals and ihc mantled baboons (Papio hamadryas L.) 
form herds of 300or more; in the vicinity of Mount Kilimanjaro (Kenya), 
however, these animals are found in small groups of 14 to 20, like 
the yellow baboons (Papio cynocephalus L.}. Somewhat larger than 
the last-named are the herd$ of gclada apes (Theropithccus Is. GeofTroyJ 
Jiving in South and Central Ethiopia (fig, 90}* Lastly, the gigantic 
South-Africati baboon or chakma (fig. 91) lives in huge herds of 
sev^eral hundred members. 



Fig- "^O- Gelada ape (Thcropitheeus 
Rijppell), habtiat: Ethiopia. 

PIlMa by Sjktium.j Mnllnf-bicilD^cil Stillon. 


Fig. 91. Chakmil babaon tPopin^ 
porcariut^ Brunnich), h^t^iuiE; South 
Africa. 

Anrr S. ZUckermje], l93Jr 


The basic herd unit of the baboons is ihc family group; ibis is noted 
nol only by observation of their eonnmon grcgariotis habits. When 
a herd of baboons Is pursued it breaks up into separate family groups 
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Flfl^ 91 . M antled babc^ons in opcn~aif cage, Sulthumi Medico Biological Staifcon. 






and ihcsc, like the un]>aircd males, flee indcpendenliy. Somewhere 
ifi a safe place, amongst impregnable rocks, the herd gathers again. 
The family group may contain another male who submits to the leader 
but does not enter into sex relations with the femates. 

Some valuable obsers-ations of the herd instinct in mantled baboons 
(figs, 92*9.1) have been made by N.Y. Voitonis, Nina Tikh anti other 
scientists at the laboratory studying the development of higher ncrs'ous 
activity at the Sukhumi Medico-Biological Station ( AcaderaV of Medical 
Sciences of the U.S.S.R.). The main conclusion drawn by Nina Tikh 
from her observations (1950) was: "The most important moment 
achieved by the apes in the development of the herd instinct is that 
their herd relations, nhite retaining their hiohgkai signijieancc for (he 
preservation of the species, extent! beyond the bounds of direct dependence 
on sextmi, food and defence impulses and become an independent nec¬ 
essity." 

The following qualities are of imporiance to the monkeys: high¬ 
ly developed nervous system, receptors and muscular apparatus, 
unusual rapidity and lability of perception, a well developed memo¬ 
ry' and a great ability lo acquire individual experience and of mimicry. 
These are the features that determined the development, in the immediate 



Fig. 93. Mantled baboons. Female with young. Sukhumi Medico. 
Biological Station, 







Fig. 94. Proboscis monkeys ; 

i—probcHuiL nwrik^' F. NouLii liin'iitu.x Wtirmb), j'oung female. 
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precursors of man. intricale and specially formed higher nervous ac- 
tiviiy^ the inception of social labour and, laier, of spccfch. 

Scmnopithccinac. lower catarrhine leaf monkeys^ live mostly in 
herds, frequently of 6 to 12 members and never more than 20. Such 
species as the Barbian langur (Scmnopithccus or Presbytis barbei 
Pocock) Form bigger herds, up to 50 members. The entcDus langur 
(S, entellus Dufresne), the sacred monkey of the Hindus, lives in herds 
of 100 or more. The priests of one temple in Benares maintained about 
200 of these monkey.'*. Zuckerman (1932) reports that in several parts 
of India large herds of these monkeys arc to be seen on the banks of 
the rivers, in the trees, in the vicinity of villages and on the roofs of 
village houses. The langur herd consists of numerous family groups. 
The proboscis monkey or kahau that is found only in Borneo (fig. 94) 
has been seen in herds of about 40; the same applies to the African 
guere^as (Colobus illiger). 

From what has been said about the herd instinct in the lower monkeys 
wc may draw the conclusion that only a small number of them live 
in pairs and that the majority live in small groups or in large herds 
of several dozen animals. Lastly, some of the arboreal monkeys such 
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as the SemnopilhecI and such terrestrial monkeys as the doguera^ 
hamadryas and chakma baboons form huge herds of which an important 
structural clement is the family unit consisting of a male and one or two or 
more females with their babies and young offspring. The small herds are 
usually nothing more than family groups, Male individuals ol all species 
are Found living alone when they have not yet acquired female partners. 

Of the apes, some of the gibbons, for example, the hoolock gibbon 
(Hylobates hoolock Harlan) live In herds. The others, such as the 
white-handed gibbon or lar (H. lar L.) live in small groups of not more 
than 20, Groups of Lar gibbon males form separate "'bachelor clubs." 
Complete data on the family life of gibbons are not available. According 
to Ch. B. Klosa (190R) they live in pairs, LG. Sanderson and G, Stein- 
bacher (1957) have also recently subscribed to this opinion. Zuckef' 
man, however, concedes that one male may live with several females. 

The orangutans (Bongo Lacepkle) are much less gregarious and are 
usually found in small family groups. The male is even found living 
apart from the female and her young, but the family, apparently, is 
an integral and permanent formation. The herd instinct h manifested 
by young orangutans who join company and travel for some lime 
tQgcThdr, after which they divide up into pairs (fig, 95). It is very dif¬ 
ficult to observe the orangutan in its natural habitat, the tropical forest 
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wiili 0 swaiTipy floor. V.E. Shc1for<l (1916) expressed the opiiiLon thst 
until people acquire the habit of tree climbiug, it will be impossible 
to discover whether the orangutans live in pairs or whether the male 
lives with several females (A, R. Wallace, 1872), 

The greatest African ape, the gorilla (Gorilla Oken) usually lives in 
smalt groups (fig, 96) of one or several families. 

Family groups consisting of one male, one female and their young 
arc met with, but usually the male is accompanied by several females 
(up to six). 

On account of this, adult males are often found hving alone. The 
gorilla herd varies from 4 to 20-30 and, in rare cases, as many as 40, 
The herds of mountain gorillas are larger than those of the coast gorillas 
(Carl Akeley. 1929), 

Alliances of gorillas in big groups of 30 to 40 are of a tempora^ 
character. It is reported that family groups of mountain apes (Gorilla 
gorilla beringei Matschie), after spending the day in search of food, 
may gather together in the evening. It will be remembered that the great 
anthropoid apes build nests in the trees in which to spend the night while 
other monkeys do not. The gorillas, however, especially the big males, 
frequently build their nests on the ground for one night only. Nest 
building is an inherent, complicated, unconditioned reflex. 

Information on the life of the mountain gorillas at liberty is to be 
obtained primarily from a monograph by Harold C. Bingham (1932). 
He spent two months making a special study of them in September and 
October 1929 in the game reserve of the Albert National Park to the 
north of Lake Kivu in the Belgian Congo (reserve founded in March 
19221. The gorillas there live on the slopes of the extinct volcanoes 
Mikeno, Karasimbi, Visoki. Sabinio, Gchu and others up to 4,000 
metres in height. They live in the tropical growths that cover the lower 
slopes; they are also found higher op the mountains where the soil is 
composed of the products of volcanic eruptions. Bamboo is an imponaal 
plant in these parts and its young shoots constitute one of the favourite 
foods of the gorillas- 

In the lower zone, at a height of about 2,300 metres, the gorillas build 
nests both on the ground and in the trees, but higher up they spend the 
night on the ground, choosing for their nests places that arc protected 
from the cold winds and rains. Bingham studied altogether 500 nests; 
in one place he saw 38 nests of various sizes all at one*. 12 of them in 
the trees. Two nests had been skilfully built on the lops of the bamboo; 
in one case 10, and in another 12 trees had been used in building a nest, 
the lops of them had been bent and their branches interlaced so that 
the foliage with the thinner twigs formed a nest. The nests arc usually 
built at a height of 3 to 18 metres. 

In the day-time, while eating or resting the gorillas make similar 
nests. Or resting-places, which Bingham named conditionally day-time 
nests. These ground nests the gorillas may also use as sleeping-places 


at night. The incThcKi& of building nighi nesis vury greatly, depending 
on the nature of the locality, the weather, the vegpiaiton and the age 
of the animal eoneemed. Sornclimes the nests are built under a big tree 
or, more rarely, under the shelter of an overhanging rock. 

In the high mountain areas the ncsis are frequently made by breaking 
young, brittle trees and Forming them into a frumework on the bottom 
of which leaves From the bigger trees are placed. In the lower zone many 
nests are built in trees, in the forks of branches, by breaking, bending 
and interlacing the thinner branches. The animal sits or sutnds in the 
middle of the Future nest and. when it ha.% built the framework, lines i 
with leaves. If the nest proves unstable the gorilla smashes it and builds 
a new one or goes to another place and builds a fresh nest there. 

During the day the gorillas move about the forest In search of food. 
They may wander for several day's or even several weeks and then return 
to their original starting-pluce. An area that abounds in food is Frequently 
chosen For the day-time and sometimes also for the night’s rest. In the 
course of their travels the gorillas cro^ streams. 

The gorilla eats succulent vegetable Foods and has little need of whaler, 
especially as water collects in the hollow's oF some big leaves after rain 
Among the plants and their parts used by the gorillas as food, Bingham 
mentions the hearts of wild celery', banana stalks, wild parsnips, various 
tree Fruits^ juicy black cherries, the juicy young stems of green lobelia 
and young bamboo shoots. Animal Food (insects, the honey of wild 
bees, birds' eggs and fledgelings) is only used by way of exception. 
Apparently the gorillas very seldom climb trees for food, 

Bingham managed to make a number of interesting observations^ 
although they were, unfortunately, very brief. He noted gorillas living 
alone, in pairs* in family groups of 5 or 6, in herds of 1025 and even 
in herds of 30 or 40 individuals. 

It was very difhcult to observe the gorillas and photograph them in 
She dense vegetation. It was rarely possible even to get within 30 metres 
of the gorillas. In some cases the gorillas noticed that they were being 
watched, but remained in different to the presence of people who, of 
course, e.xcrciscd care and kept hidden as Far as possible. 

Bingham heard the gorillas produce various noises-grunts, barking, 
whining, snorting and roaring. The sounds they make by beating their 
breasts with their fists are of a special character. The leader of 
the herd is a big male, quite frequently with grey hair on his back and 
loins. When they sensed people in their vicinity the males made various 
sounds in chorus expressing anxiety while the other members of the 
herd kept calm. W'hcn they beat their breasts the males raised their 
elbows. 

In general gorillas are less mobile and playrul than chimpanzees. When 
they arc on the ground, gorillas usually move on all fours, but they some¬ 
times take a few steps on their hind limbs, beating their breasts as they go, 
Bingham describes the presence of leaders in herds of gorillas. In one 
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a male wiih a grey coat rcaliEcd that he was being w'aiched and 
made every effort to slip quietly away with the eight members of his 
croup. In another case, wrote Bingham, the leader of quite a large herd, 
twenty-two gorillas, tried to approach the watchers unnoticed in an 
effort to ensure the security of his herd: he did not attack the people, 
but merely kept them under observation. 

The first successful photographs of gorillas in their natural habitat 
were made by Mrs. Broughton in 1932- She observed the life of mountain 
gortllas m deep thickets, trying to get as close as possible to them which, 
^ times, was not without danger. The gorillas were exceedingly wary. 
One male, seeing the people in the thicket, tried to get behind and attack 
them from the rear. With the aid of a telescopic lens Mrs. Broughton 
succeeded in photographing young gorillas in a ground nest. One female 
was startled by the click of the camera and climbed up a tree to find out 
where the noise came from; she was also phoiographed. 

Chimpanzees (Part OkenI live in small herds that sometimes join 
forces. The family, like that of the gorillas, is polygamou,s. there being 
several females to each male, as Gamer noted in his observation of 
chimpanzees and other monkeys in the African thickets (1892). 

Henry Nissen (I93J) made some valuable observations of the life of 
chimpanzees at liberty in French Guinea; he was w'orking at Kindia, 
near the Pastoria Laboratory of the Parisian Pasteur Institute, where 
there is a railway connecting it with the port of Konakri. He observed 
the life of various herds of chimpanzees (fig. 97) in tropical thickets for 
6_ days m the dry season. He describes the way in which these apes 
spend their day. 

The chimpanzees begin moving in their nesls before daybreak. They 

through the forest in search of 
rood. By 10 or II o'clock the chimpanzees arc down on the ground 
if ‘heir nests in the shade of bushes or trees. In general, 
the chimpanzees avoid the direct rays of the snn. especially at midday. 
During their journeys in the forest they play, run about and rest mainly 
in shady places. 

Gamp arc played by the younger members and consist of chasing 
each other, playful but furious struggles with howls and screams, some¬ 
times accompanied by a fearful noise when the chimpanzees hammer 
ort the tree trunks with the palms of their hands and the soles of their 
tcet. In the course of a day the herds travels 7-10 km. within their own 
area. Towards evening they eat again. They do not reject sour fruits or 
evcii lhal, lo our tnstc, arc bit^£?^, 

The chimpanzees have extrcTnely keen sijght. They notice when they 
'^yLlched from a distance of almost a thousand yards^ hurry 
so hide, running along the ground on all fours and wiih the aid of their 
arms moving through the tree-tops to reach the densest ihickets, \n the 
evemug, before sun sot, the chimpanzees make ihetr nesLs, building at 
heights varying from 2 la J6 metres (average height 5 to m,). The 


chimpanzees make separate nests for themselves* Nissen saji^ that chim¬ 
panzee nests arc a typicai element of the tropical landscape in those 
places vvhere they live. 

One observer noted H nests in one tree. The young were in nests 
together with ihc adults. The nests were clean and free From excrement. 
Judging by the undigested seeds and other components oF the excrement, 
Nissen found that chimpanzees cat over 30 varieties of plani. 

The chimpanzee herd consists of 8-9 individuals (minimum 5, 
maximum 14), and is not a regular Family group since there are. in many 
eases, at least two mature males. Mis$en believes that a male and female 
in the chimipanzee herd may not be even temporarily connected by a 
strictly limited marital alliance. It is, however, extremely difficult to 
observe sexual and other relations between chimpanzees in thetr natural 
habitat and he hesitates to draiv definite conclusions. 

The development oF the herd instinct in apes and monkeys, in addition 
to such biological moments as the search for Food and defence from 
enemies, is abo Favoured by the circumstance that both the male and 
the female can reproduce throughout the year* The menstrual or oestrous 
cycles are regular and the females of many species of catarrhine monkeys 
experience a discharge of mucous and blood. Some oF them develop 
big menstrual pads (‘*sex skin”)* For cKampICt the various macaque 
monkeys, the manga beys and baboons (P. V. Bochkaryov, 1935; M. F. 
Ncslurkh* 194^; L-V. Akxeycva* 1949; L. V. Alexeyeva and M. F. 
Ncsturkh, 1958J. The cycles follow each other regularly every 30 to 
35 days. According to Zuckerman^s data the average menstrual cycle 
in female chimpanzees Is 36 daySp gorillas about 45 days, orangutans 
32 days, lower caiarrhine monkeys from 31 to 42 days. In women the 
cycle varies from 27 to 29 days (data for Primates ef. J. Harms, t956). 

Newborn monkeys arc to be seen at all limes of the year, although 
some seasonal effect on the intensity of propagation has been established 
for certain species^ the mantled baboons^ for example. It is interesting 
that the absence of seasonal sex cycles h also noted among tarsiers,, 
lorises and lupaias who appear to closely resemble the monkeys in this 
point; Che Madagascar lemurs, however, like the majority of mammals, 
have scasoniil oestrous cycles. 

Information on the ocstrotis cycle in chimpanzees is given by Yerkes 
and Elder (I936J. They made 158 observations of female chimpanzees 
and established the average length of the cycle at 36.2 days with a 
minimum of 23.8 and a maximum of 44.4 days. In this peric^ there is 
the sequence of menstruation* the development of menstrual pads, 
ovulation and a period of heat. Females that had formerly given birth to 
young only permitted the attention of the males during the period when 
the menstrual pads had developed, that is, when ovulatiorL^ or the bursting 
of the ripe egg from the ovarian foUtcle, lakes place, 

Zuckerman* on the basis of his observation of the sex life of baboons* 
attaches too much importance to sex attraction in the formation of 


206 



rr^r>bi V.Sani»iknk<Kmiilil((.vi«fvi. M j«4 AnLlifop(jlnt>-. Mw"* 




I 


i 



monkey herd groups. Not all monkeys^ however, have such a well^efmed 
fiex elcmcni as the baboons whose life he has studied both in captivity 
and at liberty, Zuckerman himself says that the merging of ramily groups 
of monkeys into a herd is often brought about by the search for 
tbod. 

It has been firmly established that female monkeys, as a rule, arc not 
met w ith alone, but always in the company of a male. In general, it has 
frequently been observed that male monkeys cohabit with the same 
females Ibr long peKods, sometimes for years. Parallel ^o the family 
Union of the sexes there are^ in the monkey herd, symptoms of unregulated 
sex relations that outwardly resemble the promisetiity which, il is assumed^ 
was typical of man^s immediate ancestors and of the earlier hominids. 
It is possible that in the herd life of modern monkeys, incEuding some of 
anthropoid apes^ we may get a glimpse, albeit a limited one, of the life 
of our ancestors, the Late Tertiary apes. 

Most likely our ancestors were gregarious apes w ith strongly developed 
sex instincts and that sex relations were of a casual and irregular nature. 
According to Gerril Miller (1926) such relations are widespread among 
ihc lower and higher QM World monkeys and apes. He considers that 
life in loosely organized herds is the general rule among gibbons, baboons, 
macaques* guenons and even among the leaf-monkeys. Apparently the 
same is true of ihe great apes. Miller says that the same general laws of 
proiniscuou$ sexual life must be applied to all of them as those observed 
by G. W, Hamilton among macaques lhat had been brought to Monte- 
cito* near Santa Barbara in California, and let loose in the oak groves 
there. 

Miller, however, goes too far in drawing the conclusion that if man's 
sex behaviour be examined for what it is and not w^hat conventional 
restrictions have made it, it would not be difficult lo find undoubted 
signs of herd promiscuity under the surface of the social slmcture. 
Present-day social conditions and the relations between people* including 
family and sex relations, differ qualitatively from those that are typical 
<>f a herd of mammals, monkeys and apes includcd- 

In the discussion of such ixitricate problems ihe idea expressed by 
Engeb in his The Origin of the faniUy\ Frivaie Property the Siate 
is of great value: "The animal famiEy and primitive buraan society arc 
incompatible ihings; primitive man, working Ns way up out of the 
animal stage, either knew* no family whatsoever* or at the most knew 
a family that is non-existent among animals.'^'* 

The animal family was destroyed during the progressive dcvelopmcni 
of the primeval horde. In the social groups of primitive people, various 
prohibiitvc barriers emerged and developed and, after the original stage 
of promiscuity had been passed, resulted in the system of group marriage 
that later became the human famtiy. 

Mins, Engels, Selteted V'ot- IL Moscow 1^55, p. 136. 
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1 . iNCEPTL'AL FORMS OF LABOUR 


A sludy of the herd inslincl in present-eby anthropoid apes shows 
that il b hardly possible That our ancestors of the Miocene Period lived 
in big bands. It is possible ihal the horde became more consolidated 
when the apes took to icrreslriat ways of life, since this won Id have 
made it easier for them to cope with such difTicuhies in open country as 
the struggle against new enemies, the numerous great cats and other 
carnivorous animals. 

Our ancestors had no special natural means of offence and defence; 
no sharp claw s, no prominent fangs, to say nothing of horns and hoofs- 
none of the special organs that other mammals use to defend themselves 
against iheir enemies. Thev couid hardly have been swift runners (Nes- 
turkh, 1957), 

From this it follows, as Darwin stressed, that our ancestors were 
rein lively weak animals. The developmcm of the herd instinct was a 
favourable factor of no little imporlanec that helped them in the struggle 
for exisTcnce, The herd and social insiincts played a tremendous part in 
ihc further development from ape to man, the quatUativcIy specific 
process of the formation of the earliest and early men who^ eventually, 
developed into men of The modern lypc- 

The scicntihcaliy founded idea propounded by Marx and Engels on 
the priority importance of the social instinct in the development of 
mankind also found expression in the works of Lenin, who pointed to 
the signillcance of the internal structure of groups of pre-men and prim¬ 
itive men. In his The State and Revahaian Lenin speaks of the ^^primi¬ 
tive organization of a stick-wielding herd of monkeys, or of primitive 
man, or of men united in clans,”* Thus he marks the stages in the devel¬ 
opment of social forms up to the iransformaiion of the pre-clan form 
of the primitive horde of hominids like the Ncanderthalers into social 
groups of such fossil men as the Cro-Magnon people and their descendants. 

In distant times, in ihe Tertiary Period, a progressive dcvclopmenl of 
the anthropoid apes of Souihern /\sta look place when they were living 
in herds and had already gone over from arboreal to terrestrial ways of 
life. The further development of the herd instinct and the perfection of 
biped gait went on at an ever-increasing rate as our ancestors moved to 
more open territory. Their fore limbs w'ctc relieved of their functions as 
organs of locomotion and so our ancestors were able to make use of 
natural objects- sticks and stones-as tools and weapons. The process 
of transition to elementary forms of labour took place in many herds 
and not in one alone; some started earlier, others later. The idea of 
labour activity begun independently in many herds of our ancestors is 
the logical conclusion to be drawn from Darwin's theory of anlhropo- 
genesis and from Engels^ whole conception of the process. 


• V. t- t cnin. Tht Stare and Re^atmion. I95S, p. 17. 
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It is. highly improbable that primitive forms of labour could 

have been Gonccutrated in one single herd. The very idea ihai the uk of 
tools could have originaicd in one herd and then spread to others is a$ 
improbable as the idea that one single pair of super-tale cited au^Stors 
laaght mankind the manuFaeturc and use of tools—a quite ridiculous 
idea that is nothing more than a variation on the Bible theme- Further¬ 
more, it was still not real human Labour, 

A completely new form of activity invohing tools that, like arlineial 
or^nSi increase the power of the natural organs, was so much out of 
the ordinary for an animal that it could not have become deep-rooted 
in a short lime. The first people, however^ appeared in those herds in 
which the use of tools to acquire their food had become a typical 
feature. The new method of food acquisition must have developed and 
taken firm root in a large number of herds before it became a vital 
necessity to the species. It can scarcely be possible^ however^ that the 
use of tools developed in all the herds of our ancestors. Some of the 
herds probably never reached the stage of labour activity and became 
evtinci. perhaps after they had for a long period coexisted wiih herds 
using tools in which primitive forms of labour had led to the appearance 
of the first people on Earth, the ape-men or Pithecanthropi (fig. 9&3. 
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f=ig. PiUBcanlhropLis horde, 

Oiiwini by V. Sarfwikfiio-VTaaiVfl^tfcev*. VtuMum *r Anihforolw- 





The transiUon lo erect locomotion, ibc liberation of ihc fore limbs 
from thtir ftinction of supporting the body, a highly developed brain 
and a social way of life—these were the most imponant prerequisites 
for the inceplion of labour activity among man's ancestors. At first, 
of course, Ihe Higher Phocene anthropoids made use of stones and sticks 
as tools and weapons, the necessity of obtaining food and of defence 
against enemies ^ing the stimuli. Actions that made use of natural 
objects were, of course, at first instinctive and even when they became 
a regular feature of life they remained Jora lengihy period,semi-instinclive. 

One can well imagine a small group of our ancestors moving from 
place to place in search of food. From time to time dificrent members 
of that group or horde pick up stones or sticks that are lying handy to 
dig up an edible root, kill some small animal or drive off a wild beast. 
After the transition to erect locomotion, our ancestors, far superior to 
all other apes in intelligence and adaptability, could not have been con- 
tent with the use of natural tools: they began to make artifreiai tools. 
Labour processes, being biologically advantageous, intensified the 
ecological adaptation of our ancestors, assumed a mass character 
in the hordes and brought about the development of new. social laws. 
In this way the inception of labour^ the fabrication of tools and their 
use by a group of their kind marked the beginning of a new era in 
the evolution of the animal kingdom; a being had appeared that dificred 
qualitatively from all olher animals—man liad emerged. 

We mny assume a scries of transitional stages in the development of 
labour. The earliest men first began to take form as socially working 
animals. Engels in his analysis of the basic stages of anthropogencsis. 
Speaks of “people in the process of formation" who, as a result of a 
long period of development, became *Teady-made” people when a new 
element emerged that was of paramount importance for the further 
history of mankind—a real human society. 

The hand, erect ioconiotion+ labour with the aid at first of natural 
and later of artificial tools, articulate speech, brain and conciousness. 
the ability to abstract and draw conclusions all took shape in the course 
of an e^ttremcly lengthy period of development, a period of about 
000,000 years in which early men, living in a society of their fellows, 
mutually influenced each other. 

There came a sharp increase in the rale of development of man's 
specific peculiarities during the formative period of a new element, the 
primitive community that emerged as the above-mentioned elements 
were perfected, and the primillvc human horde in which "ready-made" 
men had emerged began to disintegrate, 

A specific feature o-f human society that distinguishes it from the ape 
herd is collective labour with the aid of fabricaicd tools lhal had begun 
in the period of transition from ape to man. 

Work activities must be regarded as a boundary line drawn between 
she fossil apes and the earliest men that were still in the formative stage; 
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the earliest men. however, possessed the same physical strutturep that 
oT the great biped apes, a$ their brethren in other ancestral herds that 
had notp at that time, turned to the use of tools. 

In the first stages of man's development he possessed a strange combi¬ 
nation of simian and human features. Once again, dialectical materialism 
helps us understand this combination of contradictory ekmenls in the 
ancient homintdst the first representatives of mankind may have been 
ape-men in their physical constitution but in their social qualities they 
were already human beings^ although they were at the very lowest stage 
of dcvelopmeni- 

It would be incorrect to regard anlhropogencsis as a gradual process 
of evolution without a decisive luraing-poinip without a leap forward. 
The process of formation that produced the hominids must not be 
regarded as the simple development of an ape into a man, it must not 
be regarded as being merely the quantitative augmentation of some 
features and the diminution of others. 

Such conceptions are anti-dialectic. They are typical of those who 
strive to minimize the diffcrenccs between ape and man in order to 
simplify the concept of transition of the former into the latter. Darwin, 
too, made this mistake. He said in his Origin of Species that nature '^n 
never take a leap.*^* Although Darw'jn realized that man is a being 
qualitatively different from all other animals, he did not appreciate the 
decisive role of labour and other social factors in anthropogenesis. 

The correct conception is to be found in Enicls" labour theory of 
anthropogenesis in which spontaneous development plays an important 
pari. Orihogradc locomoiiont the foot and the hand, the brain, labour^ 
speech and the social instinct—all these elements of anthropogenesis are 
intertwined and exert mutual influences. They affect each other intimately 
and arc inlerdependcnl and themselves elTecl changes as society and 
nature develop. In the course of the long and tortuous process of forma- 
lion experienced by the hominids. the physical type of modern man 
emerged with a material and spiritual culture that is immeasurably 
richer than that of more ancient men. his ancestors and predecessors. 


■ Cf. Charles Darrin* The Orixin of Species by Means iff Samr^ Sr London 

I5I50. Chapicr Vi, p. 167, 
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THE FIRST STAQEi THE EARLIEST /MEN 
C PITH ECANT HROPI > 


l. THE JAVA PITHECANTHROPUS 

A new stage in the deveiopment of nature began with mati s appcsirance 
early in the Quaicmary Period.* tn the course of a million years man has 
developed into a powerful being. 

As compared with the whole preceding history of the evolution of 
the animal kingdom, man has existed for an insignificant periods But 
his achievements in that period and the extent of his influence on the 
animal and vegetable kingdoms are tremendous. 

Lei us fccalt that as early as ihe Ternary Period, at the time when the 
higher Primalcs. the apes and monkeys* were developing^ the particular 
line that subsequently led to man was also taking shape. We may suppose 
that it branched off from the common trunk, together with the ancestors 
of the gorilla and the chimpanzee, in the Miocene Epioch. After this the 
ancestral group of anthropoids that was later to bri ng man into the w orld 
developed independently until it had produced the Australopithecus. 
The first men emerged at the beginning of the Quaternary Period within 
one of the species of great anthropoid apes of the Australopithecus 
type. 

In the preceding section of man^s genealogical tree that lasted through¬ 
out the Pliocene Epoch, 11.000,000 years, there arc still some big gaps. 
The gaps arc augmented by the fact that the Miocene Epoch of some 
Si,000,000 years has produced very few fossil remains of our ancestors. 
The finds of the Ramapithccus, belonging to the Lower Pliocene, and 
some others^ e^g.* the Orcopithecus have done much to fill in the gaps. 


* Since the emergence and dcvriopmeiu of man is very typicoJ of the QMaicmitry 
FVriod, A. P. Pavlov suggested calling the syslem of Qualcmary strata anthropogenie 
and to the period the same name ‘‘Anthropofcn" as being characlerlKd by 
ihc pmence and activiiy of rnan. 
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The discovery of ihe Pithecanihroptis, combining and human 

physical fealnreSs of ouUtanding scientific interest In the cightie:^ 
of the last century. Professor Eugene Dubois of Amsterdam UtiiversUy 
(1858-1940), at ihal time assistant professor of anatomy and military 
surgeon, saw service on the islands of the Malay Archipelago. He 
dreamed of finding the fossil remains of man^s ancestors. He organized 
his search on the island of Java and in 1889 found ihc remains of two 
skulls belonging to ancient men of the modern lyp^ near the village of 
Wadjak, The crania are very big (1,550 and 1,650 c.c.) and they have 
pronounced supra-orbital ridges. 

At Last, in 1891, Dubois managed to find a crania] vault (hg. 99) and 
a third upper right molar and in 1892 a femur (thigh-bone) and a kft 
upper second premolar (fig. 100) belonging to some ape-Hke creature. 
In Dubois" opinion all these remains belonged to one and the same 
individual. The structural peeuliaritics of the cranial vault, the greatly 



Fig. Cranial vauli of Pichecanthrupus t <V. ereaus Dut^uu}^ 
found in 1 S 91 : 

Jind 2—iyncflor upccU. Vi njEUtal au^. An«r E. DuJtHdi, 1I&94. 


sloping forehead, the strongly expressed supra-orbital tonis and the 
rather large capacity of the cranium (900 led him to conclude that 
the remains belonged to a being intermcdLaie between ape and man. 
the missing link in man's genealogy, which, according to the prophecies 
of Darwin and Haeckel had to be sought in hot countries, Dutois named 
his find Pithecanthropus creclus, the erect, biped ape-man. 

The remains were discovered near the village of Trinil on the banks 
of the River Bengawan at a depth of about 15 metres in strata that 
Dubois defined as Lower Quaternary, Later LJ.C. van Estl91i) confirmed 
the geological age of the Pithecanthropus. 

After 1895 a lengthy search was made for other Pithecanthropus re¬ 
mains by Leonore Selenka and M. Blanckcnhorn. but without success 
until 1898 when another Pithecanthropus tooth, a left lower first incisor, 
was found. 

While speaking of the fossil bones of mankind's oldest representatives 
unearthed on Java, we must mention the fragment of a mandible that 
Dubois had the good fortune to discover at Kedung-Brubus (Kedoeng 
Broboes), 

The discovery of the Pithecanthropus remains aroused great interest 
and impassioned disputes among seientiste the world over. Many opposed 
the definition of the remains as those of an intermediate form, Rudolf 
Virchow (1895) regarded the Pithecanthropus as a giant gibbon or 
some other big fossil ape. In Virchow’s opinion the Pithecanthropus was 
neither a new ^nus of homintd nor the long-sought missing intermediate 
link between man and ape. 

Even before the Java finds Virchow had cast doubt on the Neanderthal 
skulls which he believed to belong to a modern type, pathological in 
character and deformed while still in the ground. 

P. A. Minakov (192J) made an attempt to discredit Dubois' find, 
ascribing the shape of the skull to considerable posthumous deformation. 
To prove his point he demineralized a modem skull and then subjected 
il to pressure getting something like the Java skull in shape and dimen¬ 
sions. In a letter sent to the Moscow Museum of Anthropology in reply 
to Minakov, the Dutch scientist pointed out that neither the Pithecan¬ 
thropus cranial vault nor the thousands of animal bone remains found in 
those same ancient strata had been either demineralized or deformed. 
If a bone is softened and subjected to mechanical pressure it will, of 
course, become very pliable and change its shape. 

Such attempts to cast doubt on an intermediate link between ape 
and man are only made by those who do not accept the theory of man's 
descent from an ape because it undermines faith in the miraculous crea¬ 
tion of man by God and thus undermines religion, one of the strongest 
buttresses of idealist philosophy. 

In 1932, Dubois and his assistants, searching through boxes of old 
material gathered by the 1900 expedition, found four fragments of 
Pithecanthropus Femurs and, later, another fragment (from a sixth 
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femurK After a study of these bones Dubois (1933) 
expressed Lheopinion that the Pithecanthropiis prob¬ 
ably led an arboreal life. This opinion, however, 
is refuted by the majority of scholars since the shape 
and size of the femur differs little from those of 
the femur of modern man. 

At the same time Dubois published a monograph 
in which he proved that femur V (one he had spe¬ 
cially studied) differs from a human femur in the 
micros truclure of thecompaci outer part of the bone. 
N. A. Sinelnikov (3934* I937h it Soviet anthro¬ 
pologist who had made a special study of the 
structure of a modern human femur^ found the 
statement that the Piihecanthroptis femur had a 
special structure p^oundlcs$ and that Dubois had 
b^n mistaken in regarding the Pithecanthropus 
as a spedal species of giant gibbon. The Ptthecun- 
thropus is fairly representative of the earliest 
{1 stage in the evolution of the hominids. 

lil The remarkable thing h that Sineliukov's inves- 

Lim tigations and conclusions were fully confirmed by 

Dubois^ later work (1937}: he made a study of 
the direction of the osteons^ structural elements 
in the hard outer casing (substantia compact a) of 
seven human femurs from Leyden buiiuls dated 
between 1752 and 1875 and found that their di$' 
iribution in all the bones was identical with that of 
the PIEhecanthropus femur V. Dubois, therefore, 
admitted that his earlier conclusion regarding the 
distribution of osteons in the Pithecanthropus bgne 
had been erroneous. He had previously made 
use of published data on com pacta structure 
in modern human thigh-bones that proved to be wrong. 

While Dubois spoke of the similarities between the Pithecanthropus 
and the great anthropoids^ the gibbons in particular^ Hans Wcincrt 
(1925) showed that it was more closely relat^ to the modern African 
apes. He established the fact that the sinuses in the frontal bone of the 
skull {sinus frontales) are found only in the Pithecanthropus, man, the 
gorilla and the majority of chimpanzee species. 

In the skulls of the gibbons, orangutans and the lower monkeys, these 
sinuses do not, as a rule, form. Once more the close relationship between 
man^ the gorilla and the chimpanzee was confirmed: it had first been 
postulated by Darwin and was later supported by Gustav Schwalbe 
(1923), specialist in comparative anatomy^ and by many biologists. 

in a special monograph, Weinert (1932) made a detailed analysis of 
the features which the chimpanzte and other higher apes possess in 


Fig. 100. 

Femur tihigh-bone) 
of Piihecanthronus- 
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iionnmc^n with man. Hf drew the conclusion that man descended from a 
form of fossil ape that mxist have resembled the chimpanacc. Man and 
the chimpanzee must have had a common anotstor in the Pliocene 
Epoch; the gorilla branched off from the common trunk in an earlier 
period. It i$ to be regretted that Wcinert did not deal in greater detail 
with the points of similarity between man and the other great apes, 
especially the gorilla, whose foot and brain and some other orgHns have 
points of especial similarity with the human type. 

Be that as it may, the fithceanthropus is of great interest on account 
of the fact that the cranial vault, in addition to the frontal sinuses, has 
other points of similarity with that of the chimpanzee, for example, the 
strongly expressed supra-orbilal ridge and a narrowing of the skull 
behind the sinuses. The skuB of the Pithecanthropus, however, is ol> 



Fig, I0(. Diieciion of CHicens in compact la>er of fcinur; 

I. ^ - PJEbt£AfttfcirDi»i» femur ftad J. human vEnirAl juhl donal u^u. Afcef 

N. Sii»ltilk4v. 1937. 








viously much larger than that of the chimpanziee. The cranial cnpadiy, 
too is relatively greater—Piihecatithropiis having 900 c.c. and the chim- 
panzeo only 35CMOOc,c, 

Ales Hrdiitka (1930) considers that the cranial vault of the Pithecan¬ 
thropus belonged to an elderly fctnale whose height was 165 cm. The 
cranial capacity of the Pithecanthropus is half-way between that of man 
and the ape which justifies its name of ape-man. The structure of the 
femur shows that the Pithecanthropus walked upright. 



Fii. 103- Mandible fraamcni. Pithecanthropus II 
(found 1937): 

|>— inUtfiCF -ind 2—^Icrkir lizr. AliCf 

F. WEidcni^lCh, 

The place of the Pithecanthropus among the hominids was confirmed 
by the find of another skull on September 13,1937, by the Netherlands 
palaeontologist G,H,R von Koenigswald. Near the village of Sangiran, 
not far from the place where the first cranial vault was found, he tUs- 
covered a Pilhocanlhropos skull and a fragtnenl of a big mandible with 
teeth of the human type but of a much larger size (fig, lOZ), The remains 
were discovered In the lower Trinil strata of volcanic tufa. Kocnigswald 
received the skull broken into 30 fragments from which he succeeded 
in reconstructing it. 

The skull of Pithecanthropus IS was very similar to that of Pithe¬ 
canthropus S, but was somewhat smaller in sire. Unlike Pithecan¬ 
thropus I it had both temporal bones intact; their structure is human in 
character and differs sharply from those of the gibbons, Tt is noteworthy. 
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however,, that on skull Piihccanlhropus H the styloid process is poorly 
developed as i[ is iti most anthropoids [h is well developed in most 
Neanderthalers and in all modem men). The right half of the frontal 
hone, the occiput and facial skeleton of Pithecanthropus SI were not 
found. 

And so skull Pithecanthropus 11 is also very incomplete, but u never¬ 
theless enables us to draw fuller conclusions than Pithecanthropus 1. 
Probably the most astounding thing is the small capacity of the cranium 
which is only 750 c.c. This Is a feature that really makes the Pithecan¬ 
thropus an intermediate stage between man^s immediate predecessors 
and the other hominids. 

The small capacity of the second cranium ted Koenigswald to assume 
that the skull belonged to a female and that found by Dubois to a male. 
The difference between the two cranial capacities is about 150 c.c. The 
bones of the second skull, ftirtherinorc, are somewhat thinner than those 

of the first. l ■ 

In any case, the Pithecanthropus IT skulk having a cranium that is 
close in size to those of the great anthropoids, is of great scientific interest 
and conhmis the ape-man nature of the Pithecanthropus. 

The new mandible fragment is probably of equal importance In esub- 
lishlng the real nature of the Java ape-man. Four teeth^ three molars 
and the second prcmolar, the latter resembling those of an anlhroF^old, 
have been preserved on it. Judging by the shallow socket for the canine 
its crown could not have been as big as those of the anthropoids. The 
third molar was bigger than the second, the second bigger than the first; 
the third molar (wisdom) tooth of all other hominids, and of modem man 
in particular, is usually reduced to a greater or lesser degree. The mandible 
has no chin and is very powerful. These morphological peculiarities make 
it possible to say with certainty that the Pithecanthropus is an ape-man. 

In 1938,Koenigswald found a skull fragment belonging to a young 
individual at the same place— it was a parietal bone with pari of the 
occiput. In 1939, Koenigswald managed to find the parietal-occipital 
part of the cranium belonging lo a male Pithecanthropus and a fragment 
of a maxillary with a diastema between the canine and incisor teeth. 
Together with the mandible found in 1937 these parts enabled Weiden- 
reich (1940) to reconstruct a male Pithecanthropus skull with a cranial 
capacity of 950-1,000 c-C. (fig. 103), 

Still earlierp in 1936, the skull of a young individual of about six years 
of age, was found at the eastern end of Java at Mojokerto* near the iowti 
of Surabaya (Socrabaja). The length of the skull is 133 mm. and the 
cranial capacity nearly 650 c,c. Dubois believed it to be the skull of a 
young Javanthropus. but in more recent times it had been regarded ns 
belonging to a young Pithecanthropus. 

One of Virchow’s chief reasons for assuming that the Pithecanthropus 
is an ape and not a man was the absence of any kind of tools in its 
vicinity, ft will be rcmcmbcrcdj however, that Dubois finds were made 
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io a secondary dcpo!»ii and had been carried there by a stream. In general 
it would require a vU^id imagination to beJkve that the Pithecanthropus" 
stone tools could also have been carried there by the water and deposited 
in the vicinity of the skeleton. Tlie question of whether the Pithecanthro¬ 
pus could use tools and even make them was one that had to be solved 
in principle. 

Until quite recently the question was left open. The rather well devel¬ 
oped brain of the Pithecanthropus gave supportei^ of the Darwin theory 
every reason to believe it most likely that it did use tools. This belief was 



Fig. 103, Skull of Pilhee^huthropus \\\ reeDmtnMiiccJ Uom 
fragmcnls round \n 1^57 and 1939. 

Vi Afttt F. W'eiflenmch SW. 


confirmed indirectly by Koenipwaid in 1939; in the same area as that 
in which the skull fragments Pithecanthropus IJ^ III and IV were found 
he had the good luck to come across several very crude stone tools, one 
of them resembling a celt. 

There can. therefore, now be very little doubt concerning the human 
nature of the Java Pithecanthropus (fig. 104)* There are some scholars 
who believe that even the predecessors of the Pithecanihropt used and 
tried to make tools. 

It seems that scientists have long since noticed pieces of flint and other 
rocks that lie together in clusters of several or of large numbers. In 
appeamnoc they closely resemble the simplest stone tools. The majority 
of these stones are of medium size. 
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Fig, 104. Pilhccurithropw*. R«pmitn»cietl by V. Vaiagin. 

AluHi-DfwiW^ Mn«:ciw SsB-l* Uni^fnilV. 


SucK “tools'* have hct-n found in Fn:iich Tertiary and Quaternary 
deposits by A. Rutol. They haw been found by other scientists in varioiis 
parts of Europe. Most of them show signs of having been irimmed^ on 
one edge, the other adc of the stone being convenient for handling. 
Stone loots of this kind have become known as eoliths. 

A number of scientists, however, have shown that stones that look 
like eoliths can be obtained naturally, for example, by the action of water 
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in leTnpc&luoiis streams, il dtjes not* of course, follow from ihls that all 
eoliths were produced by nature* alt hough it is more than likely that those 
of the Tertiary Period were made by natunil forces and not by man. 

Is It not possible that natural objects were used as tools by Upper 
Pliocene terrestrial anthropoids Such as the Australopilheci? It is quite 
possible that they used natural tools, but haidiy likely that they fabricated 
them. At least there is no proof of the latter (see Raymond Dart’s book 
on this subject). One of the oldest stones which scientists are quite 
certain is a tool, belonged to the Chinese ape-man, the Sinanthropus 
(M. F+ Nesturkh, 1948). 


2. THE SINANTHROPUS 

The existence of the Piihecanthropus was fully confirmed by 
finds made in China where the discovery of the Chinese primitive man. 
Sinanthropus (Ncsturkh* 1937, 1950), was one of the greatest 

importance to anthropology. The Peking man, or Sinanthropus^ like 
the Piihecanthropus. lived in the first half of the Quaternary^ somew^herc 
about the middle of the period and shonly before the beginning of the 
ice age. U had a number of important features in common with the 
Pithecanthropus. 

The village of Choukouiien is situated some 54 km. to the south-west 
of Peking (fig. 105). In the caves of a hill where mining operations were 
going on* the fossil remains of ancient animals and men were discovered. 
In 1927, Dr Birger Bohlin found the molar tooth of a child. The peculiar^ 
ities of iis shape and structure led the British anatomisL, Davidson Black, 
to define it as belonging to a hitherto unknown genus of fossil hominJds. 
Black gave the name of Sinanthropus pekinensis (the China or Peking 
man) to this genus. 

The find created a stir in the scientific world. Bohlin, Pei VVen^hung 
and other scientists from ihc Chinese Cenozoological Laboratory that 
Studies the animals off the Cenozoic Era, launched an energetic seareh 
for Sinanthropus remains: their exploration of the Kotzemng cave was 
crowmed with success—many human bones and teeth were found. 

A comparison with the Pithecanthropus remains showed that there 
were greal similaritics- 

Many traces of the Sinanthropus culture were discovered in the form 
of stone tools and the remains oflircs. Inaddilion there were many broken 
and charred animal bones. Everything points to the Sinanthropt as hav¬ 
ing been early men of primitive physical structure who were able to make 
crude stone tools, hunt animals and use lire; they lived collectively. 

The Sinanthropi finds consist almost entirely of incomplete skulls, 
mandibles, teeth, clavicles and femurs. At first iwo cranial vaults were 
found, then fragments of lower jaws, many teeth and then, later, several 
cranial vaults and other bone fragments (Franz Wcidcnrcich* 1937K 
Today the remains of about 50 individuals are known. 
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Fig. JOS. Map ifwwlnE sii« rcmainJ of foi«l man Have b«n foimU- After M Ncsturkh and S. Sidvirov, 1S>55 













































































































































































































































































































































































































































Fi^ 106, Skull of Sinunlhropiis K 
found 197*) superior and frontal 
aspects. 

*/, iuoumI Afltr H. WriiWTt, 1^12. 


The first cranial vault, found at a 
depth of 23 inctfes side by side with 
the skull of a rhinoceros, is that of 
a boy (fig. 106), This fragment was 
found by Pei Wen-chung in 1929. 
A year later^ in 1930, Pei found a 
second Sinanthropus cranjal vault, 
apparently that of a woman 30-35 
years old. Pei was awarded the gold 
medal of the Geological Society of 
China for his discovery. The gold 
medal was also awarded to Dayidson 
Black for the first description of 
the skulls. On the Sinanthropus 11 
skull the temporal bones had been 
preserved with part of the styloid 
process, poorly developed, and part 
of the nasal bones, Othenio Abel 
expressed the opinion that the Sin¬ 
anthropus had a wide, flat nose. The 
brain-case has a capacity of I +025 c,c- 
Thc shape and small siite of the 
Sinanthropus skull are very similar to 
those of the Pithecanthropus, but the 
vault of the Sinanthropus skull is 
somewhat higher and ihc supra¬ 
orbital ridge is a little thicker. These 
peculiarities show that the Sinan¬ 
thropus was nearer to the next stage 
of human development, i.e.^ close 
to the Neanderihakrs (M. M. Gera¬ 
simov, I949i 1955), 

The endocranial cast made from 
Sinanthropus 1 enabled Black to 
compute the capacily of the cranium 
at 900 c,c. The shape of the cust 


revealed obviously primitive features, such os the weakly developed 
frontal lobes. A certain asymmetry makes it possible to assume that the 
Sinanthropus w^as right-handed (M. F+Nesiurkh, 1941; A, N. Yuzefo- 
vich. 1939), 

The parietal region of the cerebral hemispheres was high, like that of 
the later hominids; it differs from ihe Pithecanthropus brain in which 
this aiKi was low. On the basis of this Dubois regards the Sinanthropus 
as belonging to the Neanderthal type which* in his opinion, is confirmed 
by some peculiarities of their culture. Hrdlitka {1933) agreed with Dubois. 
The Sinanthropus morphological pecularjties taken together, however. 
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arc closer to the Pithccanlhropiis. U would he more correct to regard 
both these ivpes as '*carliest’^ or “primitive*^ men. 

An important find was lhal of an incomplete mandible belonging to 
an adult Sinanthropus with incisors, a broken eanme and molar teelli. 
The mandible of a Sinanthropus child was also unearthed, nine 

mandibles belonging to individuals of various ages and both sexes 
were discovered (fig. 107). Weidenreich described them in a monograph 
in whieh he noted the rudiments of chin development and some small 
special processes oit the Ungual aspect of the rnantJibk- 
Sn anolhcr paper Wd- 
denrdch (1937) describes 
the dentiliosi of the Sin an- 
thropus and compares il 
ihose of other fossil 
hominids and anthropoids; 
he notes a number of fea¬ 
tures that give them a re¬ 
markable resemblance to the 
loelh of the i^ihropoid 
apes. Among them b the 
very considerable develop¬ 
ment of the canine teeth f 

Vpith crowns higher than 
the olher teeth (fig. lOS). 

Weidenreich studied 147 
teeth bclonpng to 32 indi¬ 
viduals of which 12 be¬ 
longed to children between 
the ages of approximately 4 
and 14 years. Jud^ngby the 
differences iu the si^cs of the 
teeth, 16 individuals were 
females (6 of t liem chi Idren) ^ 

and 16 w-ere males (also 
including 6 childten)^ 

The Sinanthropus teeth 
arc bigger than those of 
the Neandenhalers or of 
modem man. The roots 
arc very long. especiaUy 
those of the incisors and 
canines. The cavity of the 
tooth, especially that of ^ 

the lower molars, is vcp sini,nihTDpm rnandibks: 

large, hkc that of the iLhi^ Arwr 

Ncandert halers and other f- wridcaptkn. 
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primitive fmsil haminids. Tayrodontism (“ox-loolh.") of this lypc is 
found among modern people (m some groups up to 30 pizreent) and also 
among the chimpanzees and female orangutaiis. ll is a safe assumption 
that taurodontism among hominids is a fairly primhive pecuLiarUy. 

An other primitive feature 
of The Sinanthropus is the 
presence of diastemas in 
the deciduous dental sys¬ 
tem. These gaps are found 
either between the canine 
and the neighbouring in¬ 
cisor (upper) or the premo- 
lar (lower). In general the 
shape of the Sinanthropus 
teeih is much more primi¬ 
tive than that of the Nean- 
derthalers, the latter bear¬ 
ing much more resemblance 
to the teeth of modern man. 
These typical structural pe¬ 
culiarities of the teethe as 
well as a number of otherSp 
place the Sinanthropus 
among the "'e^^rliest men/' 
Weidenrcich was of the 
opinion that the Austral¬ 
opithecus is closer to the 
Sinanthropus than any oth¬ 
er fossil anthropoid. As far 
a$ the Dryopithccus is con¬ 
cerned p Weidenreich was 
mistaken in believing that 
the human line branched off 
from the common stem of 
fossil anthropoids prior to 
the development of the Dry- 
opithecl with their powerful canines and preitiolars with cutting edges. 

Ofgreat importance in Wcidenreich^s work was his establishment of the 
fact that the lower premolars of the Sinanthropus, in the shape of their 
roots (divided into two and even three parts) and their crowns are very 
similar to the premolars of the anthropoids. Tliis is a point That gives 
fresh support to the theory that man and the apes have a common origin. 

Apart from the skull bones very scanty fragments of other parts of 
the Sinanthropus skeleton have been found; a clavicle and a semilunar 
wrist bone. .^l first, when only skull remains had been found, a French 
scientist, the abbe H. Brcuil (1932k expressed the opinion that the cul- 


Fig. Dcnirhun of hominids: 

I Slmlcm nun; T—Sinanlhrofnra-. njlural 
Afl« t. W'rjcknttiith, iWt. 
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Ural traces found together with Sinanthropus remains must belong to 
some other, “real" people, who hunted the Sinanthropi and brought 
back only heads or skulls to their cas^ as trophies of the chase. Weiden- 
rcich was of ihc opinion itiat ihc Sinanthropi huntfi^l each other and 


were the first cannibals, 

Boule (1937) objected to Wcidenreich's opinion and supported tliat 


of Breuil. He was of the 
□pinion that real men 
hunted the Sinanthropi 
and that it was their 
stone tool industry thai. 
had been preserved in the 
caves at Choukouticn. 
Why, then, have not 
the bone remains of these 
““rear* people been found 
in the caves? As there 
are none of them. 
BretiiTs hypothesis is 
groundless, Weiden- 
reicht too^ can scarcely 
be right since the remains 
of animal and vegetable 
(nuts) food show^ that 
the Sinanthropus was 
omnivorous. 

Breuil's contention 
that modem man existed 
ascarly as the Pleistocene 
has no scientific foun- 
daiion; the abbe is an op¬ 
ponent of the theory that 
modern man could have 
descended from art ape 
and champions the hy¬ 
pothesis that Homo sa~ 
piem has always existed. 

The 1936 excavations 
provided more valuable 
material in the shape 
of four new Sinanthrop- 
us skulls. In the same 
Kol7Ctang cave, in sec¬ 
tion L, some fragments 
of a skull were found 
that, although small in 




Fig:- 109. SiriJ 3 ^Ltirapus skulls, found I936i 

I—mak from ILIi '-Eittftak Lit; from Ull- 

nilura] airt. Aftw T- Wridrtirt4Ctl4 1?J'?- 
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5 iz£, had^ipparcntly bc^Longed lo an adult The cranial capacUy was 850 cx. 
and Wcidenreich was of the opinion that it wa$ even smaller than skull 
Pithecantrophus L 

In accordance with his working hypothesis that the big skulls, man¬ 
dibles and teeth of the Sinanthropus belong to males and the smaller 
ones to feinales, Weidenreich believed this sktiU to be that of a woman. 
Ho thought it probable that the Pithecanthropus skull found in Java in 
1891 also belonged to a femalo; this had been said before by Dubois 
and later confirmed by Hrdlifka. 

Far more imporLant was the find of three well-preserv ed but incomplcle 
skulls of adult Sinanthropi (fig. 109). They were discovered at the same 
place in the autumn of 191b (two are male and one female). Some parts 
of a facial skelelon found with them include zygomatic and nasal bones 
and parts of a maxillary bone. Skull LI belonged to a mate, and had a 
cranial capacity of about 1,200 c.o,; skull LU is that of a female and 
has a cranial capacity of 1,050 ox+; LlH is a male skull with a capacity 
of about IJOOcx. The basal bones of all three skulls are missing. 
Skull Liil ifi the best preserved and has an occiput with the posterior 
edge of the foramen magnum. In their general appearance all three adult 
fikulis from section L are similar to skull 1 from section E w^hioh belonged 
to a boy 8-9 years old+ but they have more strongly expressed supra- 
orbital ridges and LI has a noticeable sagittal crest and surface roughness 
for the attachment of muscles to the temporal bones. 

A comparison of the dimensions and peeuliaiitics of the three L skulls 
and skull El with Pithecanthropus and Neanderthal skulls gave Weiden- 
reich the idea that the Sinanthropus occupies the lowest place relative 



Fig. 110. Smanlhrtv|:n». 

|tB™Eutnfcteid bii OfenaiDkov, Mufcurn or AnitLrdfHLofy, Momqw Sl-iie 
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to all oihcr hominids in respect of those specific fealurcs ihal determine 
its position in the evolutionary scale, although skull LI has features that 
place it among the variations of the NcanderlhaJ group; it is not only 
the biggest, it is also the highest. 

Weidenrekh believed that the Sinanthropus showed greatest similarity 
with the Neanderlhalcr found in Java, the so-called Java man (Javan- 
thropus), whose skull structure is very primitive; at the same litnc Sinan¬ 
thropus bears some likeness to Piihecanlhropus. This is borne out by 
the sitnilarliv between cranial casts made from skulls of the Java man and 
the Sinanthropus. The more primitive form of the Sinanthropus’ brain 
is revealed by the presence of a beak-like process (rostmm) growing 
inferiorly from the anterior part of the frontal lobe that is reminiswni 
□f the brain structure of the chimpanzee and gorilla. This distinguishes 
the Sinanthropus from the Neanderthalers. 

In if wt inav judge by the l^tcsst skull findSn ihe Sinanthropus 

(fig. 110) and the Pithecanthropus very closely approximated each other. 
Weidenrcich regarded the main difference belw'cen them as being in the 
shape and degree of development of the supra-orbital ridge and the 
frontal sinuses. He noted that they vfcre developed weakly in the Sinan¬ 
thropus and strongly in the Pithecanthropus which is a reason to con¬ 
sider the Sinanthropus as the more primitive. In any case, it is clear 
that these earliest forms were the first stage in the evolution of the later 
hominids. The significanec of the Sinanthropus fossils for our under¬ 
standing of the first stage in man's development is very great (fig. 111). 

The latest find of two femurs and one clavicle (all incomplete} that 
belonged to three different Sinanthropus individuals is of the greatest 
scientific importance. The bones were discovered by Pci Wcn-chung 
among the material collected during the excavation of section E of the 
Kotzetang cave in I9J6-1937. They bear great similarity to the bones of 
later hominids, including modern man. Judging by the structure of the 
femurs the Sinantliropus had a fairly erect gait and his upper extremities 
did not touch the ground. _ 

When W'eidenreieh described the three bones in 1938 he said that ihc 
process of evolution had gone much farther and was much more clearly 
expressed in the development of the extremities than in the skull, especially 
the dental system. The clavicle was almost 31 cm. long and the femur 
40 cm. Weidenrcich estimated the height of the female Sinanthropus at 
152 cm. and the male at 163 cm. 

One of the femurs was charred. This cireumstance and the fact that 
the bones were scattered gave Weidenrcich grounds to repeat his highly 
improbable assumption that the Sinanthropi were cannibals. 

In the same strata of the cave in which the Sinanthropus bones were 
found, many traces of its culture were also discovered. The Sinanthropi 
apparently got malerial for the if stone tools from the opposite slope of 
the stream and from its bed, and also from more distant places. 

In the cave there was also a large number of stones that had been 
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brought there but hud not been tvorked on; there were al$o pieces of 
quartz and quartzite. This abundant material is sufRcient to show that 
the implements were fabricated in the cave. The work was done collec¬ 
tively. One stone w'as used to chip others. 



Fig. 1 J 2 . Sinanthropus storu Jnipk- 
ment'i (front view): 

/—kj!iirb4lu|i£d recljn^ujOir En^l 

■HE lOp]: m .—jttiplerncnl ti^rmblinK cqivvni 

l^rjipcf: .1—lypc icrapcr. 7], 7i 

nfliuni fi». Arter D. P. TEilhard 

dpirdin. C. YtHiDf mndi Pti [9J3. 



¥ig. 113. Bone bearing rnarks m;idc bv 
stone coiling tool found in Kot^etang 
save with SinanihTopus stone imp]e- 
ment5< fecfl - cf Qss^section shoe ing cuts). 

After D. Bl 4 ck. I 9 JJ, 


In iho majority of eases ihe loolb arc small in size. The biggest of them 
is only IS cm. long. Those found were triangular^ rectangular and of 
other shapes, although it j$ dlfhcnlt to classify them or determine their 
exact use (fig. 112). The workmanship is crude, the Sinanthropi obviously 
found it diflicuh to cope whh such a task. As Black said in one of his 
papers, natural material w-as the master of the Sinanthropi rather than 
they of it. Some scholars are of the opinion that the crude tools of the 
ancient Peking man belong to one of the carltcst stages in the develop¬ 
ment of Early Palaeoljihic techniques and resemble the Acheulian tools 
from Clacton in East Anglia (P. R Yefimenko, 1953). Other scholars, 
A, F, Okladnikov, for example, believe they more closely approximate 
the Early Mousterian technique. 

Tn addition to ihc stone tools many bone fragments were found which 
some scholars are inclined to regard as bone tools. This was a very unex¬ 
pected conclusion since the rabneation of bone tools had hitherto been 
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known onSy Tor much latef epochs, bc|inniiig wiih ihc Moustcriun. Li 
is. however, pcrmis^lbk to assuinc that the Sinauihropi used bone tools 
(lig. 113). The numerous bones, many of them charred, belong lo 70 
difTerent species of mammals and prove that ihe Sinanthropi hunted 
collectively, the objecis of ihe chase being various aniTnats, including 
the antelope and the deer. As they broke the long bones and the skulls 
in order to eat their contents, the Sinanthropi must have seen the possi¬ 
bility of using bone fragments and sharp antlers as implements. 

Everybody knows how^ easy it is to prick or cut oneself on a sharp 
bone. The Sinanthropi probably made use of bones both as tools and as 
weapons, for example, in quarrels among themselves, when a bone hap¬ 
pened to be handier than a stone. The antlers of young deer could serve 
ihem as weapons, the attached part of ihc skulk in Breuirs opinion, 
being used as the hilt. The mandibles or antlers of deer and antelopes 
could have served as clubs and hammers. Some of the bones and antlers 
of these animals arc split and there are signs that they had been treated 
by heat at the places split. Breuit also believed that the bowl-shaped 
pans of the skull could have scived the Sinanthropi as drinking vessels; 
the edges of some of them have been made smooth and they appear to 
have been polished by long usage. 

Probably the most remarkable fact is the Sinanthropi's regular use 
of fire. Ashes and small cinders and occasionally charred twigs among 
them have been found in considerable numbers. In one place the layer 
of ash with such remains in it was seven metres thick. In this layer stones 
and bones that had been subiccied to fire were found. 

The Sinanthropi apparently occupied that cave for several centuries. 
Many generations of these earliest people lived out thetr primitive lives 
ihcre^ lives that were full of difliculty, danger and disease. The cave 
sheltered them in bad weather and protected them from wild animals, 
they w^eni out in search of material for their tools and fabricated them 
colleeiivcty in the cave* they went out hunting, brought the meat lo 
their cave (hg. 114) and roasted it over the hrc. 

The treatment by fire of meat and other animal products, as xvclj as 
ceriain pEants used by the earliest people as food, undoubtedly made them 
more digestible. The new^ propcriies of the food were certain to bring 
about changes in the organism that were, in many caSfCSt favourable. In 
view of the fact that meat formed a subsiantial part ot the Sinanthropus^ 
diet the significance of its digestibility is one that cannot be denied: 
“A me^ii diet contains in an almost ready slate the most essential sub¬ 
stances required by the organism for its metabolism. Lt shortened the 
time required, not only for digestion, but also for the other vegetative 
bodily processes corresponding to those of plant life, and thus gained 
further time, maicrial, and desire for the active manifestation of animal 
life in the proper sense of the term.''* 

* F. EngifSs, Dttdfctrci it/ Momow’ 1^54. p. 236. 


Changes in diet were 
reflected in ihe structure of 
various organs of the hu¬ 
man body. The small in¬ 
testine b^me somewhat 
shorter. The masticatory 
apparatus became weaker 
and shorter, and. together 
with il ihc facial region of 
the skuUt the dentition also 
underwent changes. To¬ 
gether with and correlated 
to these Inttcr chang?es was 
a thinning of the walls of 
the cranium and a reduc¬ 
tion of the external relief 
of the skull (W. D. Wallis. 
1931). i.e.t processes that 
were intimately connected 
with the progressive devel¬ 
opment and increase in size 
of the brain* It may be 
assumed that the influence 
of the new dieu with its 
greater concentration of 
complicated organic chem- 
icalcompoundsi also Iiad its 
effect on the brain and, as 
Engels noted, i n the most sig¬ 
nificant manner. Engels was 
of the opinion that Durances- 
torst the fossil mcn-in-the- 
making, could not have be¬ 
come ""complete"' men with¬ 
out a meal diet, the acqui¬ 
sition and distribulion of 
which facilitated the devel¬ 
opment oft he social instinct. 

It is probable that the 
Pithecanthropi had not 
learned the use offi rebut the 
Sinanthropi had mastered 
the use of that |p:cat natural 
force, 

Engels regarded the use of fire as being of the grtalest importance 
to the development of man. He said: “On the threshold of human history 
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114, Sinaiiihropas reluming from hunt 
bff Pel Wed-chupg. IW- 




suinds lh<r discovery that itiechanical tnotion can be tratisformcd into 
heat: the production of fire by friction; at the close of the development 
so Far gone through stands the discovery that heat can bo iramformed 
into ntechanicaJ motion: the stcaTn-engine. And, in spite of the gigantic 
liberating revolution in the social world which the steam-engine is carr)'- 
ing through-'and which is not yet halfcompleted-it ts beyond all doubt 
titat the gencTuiiofi of fire by friction has had an even greater effect on 
the liberation of mankind/'* 

The invention of fire-naaking by friction was probably preceded by 
other methods of obtaining and using fire, e.g,, by igniting dry twigs 
from hot lam left from volcanic eruptions, the retention of buroing 
branches after forest and steppe fires and the maintenance of fire by 
feeding it with various inflammable materials. After forest fires the ear¬ 
liest men must have found the charred bodies of animals^ the edible parts 
of which they used as food. Some of the useful properties of roast meat 
may have served as one of the moments stimtilaling the development 
of the artificial use of fire. 

Undoubicdlyp primitive methods of using and obtaining fire must 
have been practised over a very lengthy period; their ^innings are 
hidden in the depths of the still littk-known fife of ancient men. It is 
also possible that man first made a close acquaintance with fire through 
the sparks that flew off when tools were being fashioned (Porshnev, 

^^Sie Sinanthropi probably not only knew the use of fire, but also how 
to obtain it. it is possible that they made use of one of the simplest 
methods of obtaining fire by scraping, sawing or drilling** (P. L Bons- 
kovsky, 1^50). 

Most likely dilTerenl groups of our ancestors did not develop at the 
same rate; even today various peoples stand at diflerent cuitural levels 
due to dilTcrent rates of dcvelopmenL In any case, people who had in¬ 
vented tools and learned to use fire and who had discovered the usoful- 
ncss of these things in the struggle for existence would not later forget 
ihcm but 'would perfect the use of them. All this leads us to the idea that 
we may regard the group of Sinanthropi that lived in the 'Choukouticn 
cave in preglacial times as being one of the tiny centres of primitive man. 
Further excavations of the site are very neeessary and are now being 
carried out by Chinese archaeologists. 


* Frederick Engels* Hfrr Eugtn Diihring'i Rt\rohfwn itt Jocflcr, Moscow 1954, 
P 159. 

* • Scraping was the process in which a hard piece oF wood was rubbed alen^ another 
piece in the lenglh, sawing wsts ruWjtng across the grain, both uader pressure. The 
third method, diihing^ was vrry widespread; a thick stick was twisted iMtwwn the 
palms in a hok in another piece of wood or was rotated by means of a ihutig, pnesure 
From abo^% being exerted. 




3. THE HELDELBEEIG MAN 




As wc have already said, the Pithecanthropus and Sinanthropus lived 
at ihc bcginnini of the Quaternary Period, before the onset of the cold, 
i.e., in preglaciat times. These primitive men lived in hordes that were 
to a great extent isolated from each other in contipious fegions of South 
imd South-East Asia. They had contemporaries in Europe and Africa, 
even in those ancieni timeSn the Che!lean and AcheuJiaii folk. A find 

made in Western Europe, 
the MRucr mandible, is 
extremely old as far as geo¬ 
logical age is concerned: 
some scholars arc of the 
opinion that ii is of the 
same geological age as the 
Sinanthtopas finds. There 
are other scholars who 
believe that the geological 
strata of Europe and Asia 
can scarcely tie compared 
^ chronologically and that it 

is even possible that the 
Heidelberg man lived some¬ 
what earlier than the Sin¬ 
anthropus, the Peking man 
(P. P.Yefimcnko, 1955). 

Nevertheless, it is most 
probable that the Peking 
man (whose culture was, in 
general, higher ihan that of 
the unknown makers of the 
Chellean tools+ the con¬ 
temporaries of the Hcidei- 
berg man) lived earlier than 
the Mindel-Riss interglacial 
period that lasted tens of 
thousands of years. 

The Matter mandible, 
found at a place of that 
name near Heidelberg, Ger¬ 
many (1907) and shortly 
afterwards described by 
Olio Schoctcnsack (1908). 
is ascribed to that epoch, 
Schoetcnsack kept watch 
on a stratum of ancient 


Fig. M5r Lower jaw of Heidelberg matt Hqitiq 
tPuJaejnEhropus) hcidclberf^ensjs Scboelcns^ck 
— round in sand quanics at Mnucr^ near 
Heidelberg. 1^7. 

(literal ftnd \ nALuinil 

Afkt O. Abtl, 
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sand that was being quarried at that place for alftiost twentjr 
years. He was coii$tanily callkg the attention of workers there to the 
ticcessity of preser\ing the fossil bones of animals that turned up from 
lime to time and to the possibility of finding the fossil bones of ancient 
man. 

The massive human mandible was discovered at a depth of nearJy 
24 metres. Its structure is a tnlxiurc of human and simian features 
(figs. 115 and 116), The mandible has huge dimensions and extremely 
wide rami; there is no chin ridge. It is, therefore, very primitive and to a 
great degree even bears comparison with the mandibles of the Pithecan¬ 
thropus and Sinanthropus. But the tecili are quile human and, in their 
development* are far in advance of the teeth of the earliest men; from 
this point of \icw, therefore, the Mauer or Heidelberg fossil man b 
somewhat nearer to the Ncandcrt halers who lived at a later geological date. 

Many investi^tors place the Heidelberg man among the earliest 
humans. But Weidenreich proposes to include him among the Neander- 
thalers. Weidenreichs' opinion has some sound foundation, because the 
Mauer jaw more or less fits the La ChapelLe skull And^ indeed, its 



Fig 116. Lo^er 

I—BcitklStri man? J—Drv^ibwuj (Df. ftrtvsanJ LaLriti); J—Pkn- 
I p. rnuui n^liuiU lire, Aftw W. Gvtmry, |?ZE, 




antiquity is not so great, many luodeim writers on tfie subject placing 
it in the Riss gladaL epoch; this makes the Heidelberg man a contempo¬ 
rary of the Neandcrthn] man. A few years ago throe mandibles of ancient 
men where found at Temifinc (Algeria) together with tools of the 
Chellcan type; they were given the name of Atlanthropi (Araitibonrg* 
1954; Yaldmov, 1956; Urysoiv, 1957). 

To sum up: as far as can be judged, the Pithecanithropus and the 
Sinanthropus arc the earliest fossil men. They represent the earliest stage 
in the making of man, the initial and extremely long stage of the transt- 
tion from a simian to a human being. In Engels' words, these were men- 
in-the-making. transitional types that were the predecessors of the 
Neandcrthalcrs, i*e., representatives of the second stage of the transition 
from ape to man. 

The finds of bone remains and traces of the culture of the earliest 
men are of tremendous significance for the development of anthropo^ 
genesis theories. They confirm Darwin’s theory of the descent of man 
from the highly developed fossil anthropoid apes and Engels^ theory of 
the decisive role played by labour in the transition from ape to 
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THE SECOND STAQEs EAR^L?^ MEN 
tPALAEAlNTHROPl? 


1. THE ICE AGE 

The earliest remains of man kno^n to u% tJiose of the Pithccanthro[>i 
and Sinanthropi, were found in geological strata dating back to the first 
half of the Quaternary Period. The period lasted about a million years 
and may be divided into three epochs of unequal length ajid character^ 
the preglacLal, glacial and postglacial or recent epochs (hg. 117). The 
first two consliluie the geological Plieslocene Epoch and the third 
corresponds to the Holocene in a Lcrminology that is analogous to that 
also used for the Tertiary Period of the Cenozoic Era. The advance and 
retreat of an ice sheet over huge areas of Europe, Asia and Norlh America 
is lypical of the Quaternary Period. 

P. P. Lazarev (1929) is of the opinion that the advance of the cold front 
was due to certain changes in the distribution of the land and water 
masses in the polar basin of the Northern Hemisphere, changes that dis¬ 
rupted the flow of the cold and warm currents. At the end of the Tertiary 
and in the Early Quaternary^ periods “parts of the future continent of 
Europe were isolated from warm ocean currents and the polar area ob¬ 
tained no warm water from the equatorial currents," writes Lazarev, 

G* Simpson (1930)+ on the contrary, believes that the spread of the 
ice in the Pleistocene was due to intensified solar radiation and the evap¬ 
oration of water from the oceans. This view, how evert has not been 
generally accepted. The increased humidity of the atmosphere and some 
lowering of the temperature would probably have been sufficient for 
masses of ice to accumulate in the north, similar to that still remaining 
in Greenland, where it is gradually melting at the edges. 

The ice sheet spread southwarcL, especially in Europe, and covered 
not only the Scandinavian Peninsula and the British isles, but also parts 
of what are now Germany, France and Poland, as well as a considerable 
pan of the European territory^-of the Soviet Union, reaching, in the 
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Fig. 117. Landscapes of Pleistocene epoclis: 

po^EfUciBi Mukuid of AathjQfKiilOjBS^. 

!SDUth ^nd soulh-cast, the vicinity oPthe modern cities of Dnicpropelrovsk, 
Tula and Penza. 

If we add to this the areas that were Iced overin Asiaand North America 
ihe leiritorj'^ covered by the iee sheet, in places hundreds of metres thick, 
amounted to approximately &,000.000 square kilometres. 

The deposits of sand, clay, boulders and loess left after all the glacial 
and interglacial epochs today cover a. considerable area. This can be 
seen, for example, in the European part of the Soviet Union. It is by 
these deposits and by the corresponding stratification of the other parts 
of Europe that ihc main features of Quaternary geological history have 
been established* the history of the period in which mankind took shape, 
beginning with the Pithecanthropus and Sinanthropus. 

The frequent changes of climate, the alicmale advance and retreat of 
masses of ice, had an enormous influence on the development of the 
animal and vegetable kingdoms in places adjacent lo the ice. especially 
as there was a simultaneous fall or rise of some regions in that part of 
the world and in contiguous areas of other continents. Tliis may have 
resulted in the migration of some animals from Asia and Africa to Europe 
and vice versa. Early man must have taken part in the migration since his 
lift was closely connected with the availability of edible plants and game. 




Many schol^T^ are of the opinion that there were four ice ages; 
1) Gunz, 2) Mindcl, 3) Riss and 4) Wiinn. They were given these names 
by Albrecht Penck from the places in the Swiss Alps where he made a 
detailed study of those epochs. In his opinion each epoch lasted 25,000 
years. Three warmer “intcrglaciar’ epochs lasted 175,000, 200,000 and 
100,000 years respectively. 

To compute the length of the Quaternary Period, ftnek proposed the 
time that has elapsed since the Wiirm epoch to the present day, i,e.. 
25,000 years, as the unit of time. If this figure is doubled, as Soviet 
geologists propose, all other figures will also be doubled, their absolute 
value being established by the use of aU the data obtained from the 
study of the Quaternary Period in Western Europe and the European 
part of the U.S.S.R, The intcrgladal epochs are called: Giinz-Mindel. 
Mindel-Riss and Riss-Wiirm respectively. 

In recent years the theory of polygjacialism, an tee age divided into 
a number of epochs, has been shaken to the foundations by the works 
of Soviet geologists and palaeontologists. The work of V. L Gromov 
{1948) is of great interest in this connection. He considers that the theory 
of polygiacialism is based mainly on the data provided by lithology, 
with the aid of which attempts have been made to settle the question, 
for example, of whether or not boulders and other geological features 
belong to formations of glacial origin; furthermore, he says, the data 
used to compute changes in the snow-linc of earlier epochs are purely 
gcomorphological, the calculations proceeding from the presence of a 
senes of river terraces with moraine deposits at various heights. 

Data obtained from flora and fauna and from the fossil remains of 
man, continues Gromov, have cither not been used at all as proof of 
the alternation of glacial and interglacial epochs or have not been made 
full use of. In his opinion there is no basis, either in palaeontology or 
archaeology, for the theory of a number of ice epochs in the Quaternary 
Period alternating with interglacial epochs that enjoyed a milder climate 
than today’s and had a much higher snow-line. 

On the basis of a study of the fauna of the Soviet Union as far as 60’ 
north latitude, mainly in the European part of the country, Gromov 
(1948) distinguishes three phases in the Quaternary Period: I) the pre- 
glacial (Mindcl and Mindel-Riss), 2) the glacial fRiss. the Riss-Wiirm 
interstage and Wiirm) and 3) the postglacial phases. It was only in the 
second half of the Quaternary Period that cold-hardy fauna of the 
arctic type developed and became typical for a lengthy span of time. 
Fauna Iwfoie the phase had been more varied and shows three changes 
of gcncti^lly connected fauna groups, none of w hich, however, contained 
any arctic animals. 

There came a radical change in the type of fauna in early Mindelian 
times, the subtropical animals disappeared altogether and were replaced 
by Q new fauna for which the Elasmotherium, southern elephant and 
Etruscan rhinoceros were typical; it is here that Gromov draws the bound- 
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ary Une between the Tertiafy and Quaternary periods. The radical change 
in raiina^ says Gromov^ was due to a sharp deterioration in climatic 
conditions. In Prc-Mindelian and Mindelian limes the dimate first 
became markedly continental, then coid and, lastly, came the icing of 
Eurasia. 

Next came the sudden change to a warm climate in the early post¬ 
glacial epoch following the Wlirm stage that Brought with ii relevant 
changes In other natural conditions and effected a sharp taming-point 
in the history of the fauna—the rapid extinction of arctic species and 
the gradual extinction or impoverishment of fauna due to the dis¬ 
appearance of such animals as the horse, the camel and the glutton. 

The worst conditions for many species of animals were undoubtedly 
those of the greatest ice phase at the Riss stage. At this time many 
species became extinct, some migrated and still others underwent an 
evolutionary adaptation. Animals typical of the epoch w^ere the ancient 
elephant (ELephas trogontherii), the long-homed bison and the giant 
reindeer. 

In Gromovas opinion the Riss epoch was a critical one in the develop¬ 
ment of the animal and vegetable kingdoms in the relevant areas of 
Eurasia, an epoch in which ancient man also had a hard lime. The epoch 
of maximum glaciation included the Mousterian cultural epoch, i.e.. 
The epoch of the NGandcrthalers and, in its latter half, of the Cro-Magnon 
folk. 

Thus Gromov considers that a study of the remains of animals and 
tools should correlate the Neanderthalers with the first half and the 
later epochs of maximum glaciation and the Cro-Magnon folk with 
the latter half, so that the Aurignacian comes within the second half 
of the epoch of maximum glaciation and Solutrean and Magdalenian 
in the Riss-Wurm and Wurm stages. The late Palaeolithic folk hunted 
the mammoth and the reindeer, these animals and the woolly rhinoceros 
being typical represenTatives of the fauna of that epoch; they also hunted 
horses. 

The Neanderthal and Heidelberg men lived, according to Gromov's 
scheme, in the Moustcrian, Chellean and Acheulian epochs while the 
Sinanthropi lived in the pre-Chellean ejwh, that which corresponds to 
the Giinz-Mindel—the epoch of transition from the Tertiary to the 
Quaternary Period. Lasliy, Gromov relegates the Pithecanthropi to a 
still earlier epoch at the end of the Pliocene, which corresponds to the 
Giinz epoch in the former terminology- 

in general, of the million years of the Quatcmaiy' Period the first 
500*000 are taken up by the prcglacial epoch, the beginning of the glaci¬ 
ation and the first half of the epoch of greatest glaciation. The first phase 
of cultural development, the Early Palaeolithic, with its low level of 
stone tool techniques* is covered by this epoch (F. F. Yefimenko, 1953). 

This is the period of amorphous tools that had no definite shape and 
cannot be classified in clear types. The types of stone celts, scrapers and 
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spearheads found among the artifacts of the Middle PalaeoJilhiccampinii 
grounds (this epoch lasted 300,000-400,000 years) M into fairly weJI 
dchncd types. The Late Palaeolithic Epoch with its rich assortment of 
new types of stone tools belongs to the last 100,000-150,000 years of 

w Period (S, N. Zamyatnin; see symposium The Origin of 

Man, 1951). 


The makers of the amorphous tools were the earliest men, the Middle 
Pa aco iihjc tools were made by the Neanderthalers, and in the Late 
Palaeolithic more complicated tools in a richer assortment that included 
cutting tools and bone artifacts were made by the Cro-Magnon people. 

During the senes of cold spells, or ice ages, the animal and vegetable 
kingdoms and with them man, retreated before the advancing ice to 
the south, south-west and south-east, in the interglacial peritSs man 
again spread over the ice-free territory that first acquired a plant popula¬ 
tion followed by animals (G, 1. Lazukov, 1954). 

The manner of man’s existence changed under the influence of a 
constant sirug^e for subsistence in abruptly changing natural conditions. 
Men made their tools and hunted collectively; at first they hunted small 
mammals, but later they hunted big animals like the elephant, and 
u ^^^.'iangerous rivals to them. Sharp stones and clubs in 
the hands of pnmitive man often more than made up for his deficiencies 
in natural means of attack. 


1 NEASDERTHAt.tRS AND TilEIR PHYSICAL TYPE 

The Neanderthal stage in the development of hominids is represen¬ 
tative by numerous finds of bone remains discovered in various parts of 
Euro^ Asia and Africa. The Neanderthalers lived mostly in the middle 

Middle Palaeolithic. This was the first 
hair of the phase of maximum glaciation which corresponds to the Riss 
ep^h. This distant lime is also known as the Mousterian Epoch 

Many Western scholars equate the Mousterian Epoch with Riss- 
Wurm or even Wum. But the entire Middle Palaeolithic, as we have 
already said, occupied several hundred thousand years, ft is divided in 
greater detail by the character of tool fabrication. Bone tools appeared 
only at the end of the Mousterian Epoch. Stone tools typical of the 
Neanderthalers were found together with the skeleton of a voung man 
in the lower grotto at Le Mousticr, France, in 1908 (fig, 118) and in 
other places. 

The first skull of an adult Neandenhaler was found in 184S in a stone 
quarry at Gibraltar (Spain). It was an incomplete female skull with a 
weakly-developed supra-orbital ridge (tig, 119} and its crania! capacity 
was only 1,080 c.c. At the same place in 1926 stone tools and the skull 
of a five-year-old Neanderthal child were found. 

I*'® Grotto near Dusscldorf. at the mouth of the River 

Dusscl (in the Neanderthal Valley, Germany), the cranial vault and parts 
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Fig. 118. Skull of young Neandcrthnlcr (Koitki ncandcr- 
thalensis King) from lower grotto al Lt Mou5[ier+ 

% Mlunl AHw A. HndlitLa. 19l0. 


of tbe skeleton ora Neanderthaler were discovered (fig. 120). The cranial 
capacity of this specimen was rather big for primitive men of that type — 
about 1,400 cx.—but the forehead had a very coniiiderable slope and 
there was a very pronounced, continous supra-orbital ridge like that of 
the chimpanzee. 

A very considerable discussion arose around the skull from Ncander- 
ihaL The German scholar, Rudolf Virchow, was of the opinion that the 
skull belonged to modern man but had acquired that form through some 
pathological process. He also believed that the pressure of the earth 
strata had later had some effect on the shape of the skuLL 

Darwin did not attach great importance to the Neanderthal skull and 
only remarked on its antiquity and great size. This find was for a long 
time an isolated one, like the Gibraltar skull. Only at a much later date 
were more and more skulls and bones of a similar type found together 
with similar crude stone tools. 

The remains of the skeleton of a male Ncanderthaler 50-55 yeajs 
of age taken from the lowest stratum of the Bouffia cave near the village 
of La Chapelle-aux-Saifits (France) in 1908 was of considerable impor¬ 
tance. 

This skull (fig. 12 L) had all the specific features that are peculiar to 
the majority of Neanderthalers: 

1) a powerful supra'Crbital ridge and sloping forehead; 
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Fig. 119, Skull of NeaiHlcrthml woman horn Gibnillor; 

/‘-pnkfikc I(vd 2—chimiwtCT vim ir^otn 4 tiaiun\ iPm. After A. ttMlidbi 

1930 i\ iDd tlL Moltjwr, mi 



Fig. 120, Skull or Ncaeulertlial msm: 

J^hucral mill 2"illMri0f inpc««; ,J—prini»l tML ♦/» MCU^lt tiw. Alter ScIwiBlMOra. I*M. 


2) an occipital region that seems to have been squeezed in the superior* 
inferior direction; 

5) the squama of the temporal bone has a horizontal edge; 

4) the styloid process is somewhat blunted; 

5) flat cheek-bones sloping posteriorly; 

6) the maxillary has no canine fossae that arc typical of modern man; 

7) a powerful mandible without a chin ridge (mental protuberance). 
The cranial capacity of that skull was very great, about 1,600 c.c., 

which is much greater than the avemge for a Neanderthal skull. 
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Fijs:, I2I« Skull of old Neaodenhal man from La Chapelle- 

ilalUn^ ^ZC. Aftef M. BouOc, 19 ^ 3 . 



Fig-122. Conipari$ot3 of skull conioija^: 

I—4:ftlinpflD£K: PiltmaniliEafUi; J^-Siniiiitlsrofwt- ; 

J—mtaddfn imui irufi from Ccmi^^^pdlr^. Af^ H. WtincfEk 





The size of ihc Heanderthaler’s brain, therefore, was ciot less than that 
of modern man (fig. 122). The frontal iobc$, however^ w^ere small and 
(he brain* in general had a number of points of resemblance with lhai: 
of the apes. 

The Neandcrihaler had a skull of the long type, partly on account of 
the strongly developed supra-orbital ridge. The vault of the skull was 
very low. Some of the Neanderthaler skulls am closer to the modern 
type, for example, the skull from Ehringsdorf (Germany, 1914). 

The numerous finds of Neandcrihaler bone remains enable us to get 
a general picture of the type that preceded modern man. He was not tall, 
averaging about 160 cm. The length of the upper extremities as compared 
with the lower was somewhat less than that of a modem European. 

The structure of the long bones of the Neanderihaler's lower extrem- 



Fi^ 123. Skeletons: 

SsWilli; 2-^^ti»nktUial£r J—nwd«n m«l. After H. RAven, 1951 CM. «rWT II. WVinCrt, 1936 i^J 
und: lifter M. Omnyatiky. 1345 



ities shows that ihe knee jomls were not fully straightened. Their gait 
must have been clumsy which is confirmed by some other physical 
peculiarities. The curvature of the spine is much more poorly expressed 
than in modem man (fig. 123). 

In 1921, in a cave at Broken Hill, Northern Rhodesia (Africa), the 
skull, sacrum, part of the left kmomLnate bone, the femur and tibia of 
the left lower esircmity of ancient man were found together with a large 
quantity of animal bones, mostiy those of small mammals. This was a 
very important find, although it^ geological age has not been established 
(D. N. Anuchin^ 1922, 192i). Nor has it been proved that the skull and 
skeletal bones belong to one individual. 

The skull of the Rhodesian man (Woodward, 1921) has an extremely 
powerful supra-orblta! ridge with developed lateral processes, a sharply 
sloping forehead and a low bony longitudinal ridge on the frontal bone: 
there is a transverse ridge on the occipital boitc; the foramen magnum 
is nearer the centre of the base of the skull than in most Neanderthaters 
and resembles its position in modem man (fig. 124). The lower Jaw was 
not found, but it was probably bigger than that of the Heidelberg man. 

The cranial capacity was 132^5 c.c. Some scholars thought that the 
cranial cast of the Rhodesian man resembled that of the Pithecanthropus 
(OAbel, 1931). 

The Rhodesian man represents a form that combines very ancient 
features (the long skulls longitudinal ridge on the frontal bone, very high 
supra-orbital ridge, sharply sloping forehead) with those that are more 
progressive—the more forward position of the foramen magnum, the 
shape of the teeth that are close to those of modem man and the height 
(about lEOcm.). In general the Rhodesian man is a primitive form and 
his place in the Neanderthal group Is today still not clear; the same may 
be said of his significance for the evolution of later hominids. 

Some authors consider the Rhodesian man to be an ancestral type of 
the Negroid race^ but there is no sound foundation for this assumption. 
It would be more correct to consider him one of the ancient African 
represenlatives of the Neanderthal stage of mart's evolution that had 
already developed some features of transition to the type of structure 
typical of modem man. If we assume that the skull belongs to one in¬ 
dividual and the skeletal bones lo another, hs antiquity becomes clearer. 
Some scholars arc even of the opinion that the Rhodesian skull is so 
crude and massive that k must belong to an anthropoid of the gorilla 
type (M. M. Gerasimov, 1955). Much farther to the north, near Lake 
Niarasa (or Eyassi), to the south-east of Lake Victoria, the fragments 
of three Neanderthal skulls were found in 1932 (G. L Fetrov, 1941). 

The best preserved skull was reconstructed by Weinert who found that 
it had many primitive features: a powerful supra-orbital and a high 
occipital ridges, the skull w-as widest in the region of the styloid processes, 
the foramen magnum was inclined posteriorlyp as in the anthropoids. 
The capacity of the cranium was not large, only about 1,200 c,c. 
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Fig. 124. $kiJU: 

2— ft^n Lm ChipcDo^u^-SiieiU ^ J—RfuM^iKii 
NttAikflhakf u-om Probra HiJL FuJlrl'fCd lAd Vi ^ afttf 

J. MKOrq^ ) 





Wcincrt caJts this type an ape-man and the Niamsa man Afneanthro- 
pus. G. F, Debcls and other Soviet antbropologists consider that the 
reconstruction of the skull is inaccurate. It would be difficult to tnake 
an accurate reconstruction on account of the fragmentary nature of the 
finds. Many Soviet anthropologists believe the Africanihropus to belong 
cither to the Ncanderthalers or to a type that is intermediate between the 
ape-mart and the earliest man. 

The wide distribution of Neanderthal types throughaut rhe Old World 
1$ e^cemptified by finds in Asia, The find of Neanderthaler remains on 

Java was of importance in cTiplaintng the evolution of nian in 
South-East Asia. In 1922 the Dutch geologist G, ten Haar was prospect¬ 
ing on the River Solo about 30 km. from Trinil. the place where the 
Pithecanthropus was found. He discovered the bones of many fossil 
animals—deer, swine, hippopotami, buffalos, rhinoceroses, crocodiles 
and stegodonts. In the same place he found fragments of the skulls of 
five ancient people (fig. 125). W. F, F. Oppenoorth later took part in 
the excavations and made the first description of the skulls. Among them 
was the well-preserved frontal bone of a child's skull (M. F. Nesturkh, 
1932; M. A. Gremyatsky, 1936; Hans Wcincrt, 1933). 



Fig- 121 SkuJI or Ncandcnhuaer (Javanthropiu) froTii 

DaCcjraJ AUtt W. OppcrKKHlh, 1937. 

The skulls are very long. One of them is 221 mm. long, i.e., much 
longer than the average in modern man; the walls of the crunium are 
very thick and its capacity is about 1,000 c,c. This skull is called Ngan- 
dong f after the village near which it vras found. Oppenoorth suggested 
that the owners of the skulls be called Javanlhropi as they were found 
on Java. 
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Oppcnoorth said lhat skull T is somewhat similar to ihe Rhodesian 
skull. The fronlal region has a sharp slope but the vault h about 2 cm. 
higher than that of the Pithecanthropus. The transverse occipital ridge 
is well developed. The powerful supni-orbilal ridge is typical and its 
extremely strongly developed ends are similar to those on the Rhodesian 
skull. 

There are many features that approjtimate the Javanese Neanderthaler 
to ihc European speeimens. The cranial capacity, however:, is consider¬ 
ably smaller although skull I belongs to an old individual* 

The Java man resembles the Pithecanthropus in having a long frontal 
bone and an elevation in the vicinity of the bregma, the junction of the 
coronal and sagittal sutures. He resembles modem man in having a well- 
expressed styloid process and very deep glenoid fossae to take the con¬ 
dyles of the lower jaw. 

The Java skulls are of great antiquity. Oppenoorth and Keith say 
that the Java man lived somewhat later than the Pithecanthropus whose 
age they give as Late Pliocene. OsbomT however, seems to be nearer 
the mark when he computes the age of the Java man at 150,000 years 
and says lhat he lived in the third interglacial (Riss-Wiirm) 
epoch. 

On the basis of his study of the skulls, Oppenoorth draws the following 
picture of the cvoluiton of early man: the Java man was the ancestor 
of the Rhodesian man and the Australians^ the Sinanthropi produced 
the Heidelberg man and through him the European Neander- 
thalers. 

Oppenoorth"s assumption is not convincing because ihe Forms he 
mentions are territorially so far apart -the Rhodesian and Java men and 
the Heidelberg man and the Sinanthropi (M. F. Ncsturkh* 1948). 

The Sinanthropi could not have migrated as far as Europe. It would 
be safer lo assume that in some region closer to Europe, somewhere 
near the borders of Asia and Africa, there developed simultaneously 
With the Sinanthropi groups of early men that were similar to them and 
From which the later forms developed^ for example, the Heidelberg man, 
the European Neandertlialefs^ the Palestine Neandcrthalers and the 
Rhodesian man. 

Weinert, like Oppenoorth, believes that the Java man of Ngandong 
was the direct descendant of the Pithecanthropus and the ancestor of 
the Australians. This opinion cannot hold whaler because the .Australians 
arrived on their continent in relatively recent times, some tens of thou- 
sands of years ago, and came from South-East Asia. Sn Soviet anthropol¬ 
ogy, since Y. Y. Roginsky's researches (1949), the poly centrism hypo¬ 
thesis has been opposed by that of monocentrism as applied to the 
problem of the origin of the modem lype of man: monocentrism is 
based on the close genetic approxtmaUon of the physical structure of 
difTcnent groups of modern people, especially ibcjr skulls. Wc shall deal 
with these hypotheses at a greater length in a later chapter. 




3. NEANPERTHALERS ON USS R. TERRITORY 


In the summer of 1933, when archaeologist A. P* Okladnikov was 
conducting excavations in the Teshik-Tash grotto near Baistin in South 
Uzbekistan (fig. 126) he discovered stone tools belonging to the Mouste- 
rian Epoch and the incomplete skeleton of an 8 or 9-year-old child 
(figs. 127-130). In the same place he found the remains of big fires and 
numerous bones and horns of the ieke mountain goat that the Teshik- 
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Fig, 12)6. Zautotosh^i Gorge: near Tesbik-Tash frotla. 
Aftiw A. OkluimLciv, 




Fi^ 127, Skull of Nearderthal child and The honu of a mountain goat on floor of 
Tcshik'Tash grotto at the beginning of the excavation. 

After A. Oklidnitgr. 1949. 


Tash Ncanderthalcrs apparently hunted (A- P, Okladnikov, 1940). 
Okladnikov sent the fossil bones of the child to the Moscow Institute of 
Anthropology where they were studied. The skull was reconstrncted 
from a hundred and fifty fragments {fig. 131). This difficult job was 
done by M. M, Gerasimov, archaeologist and sculptor, who also pro 
duced the full reconstruction of the child shown in the photograph 
(fig. 132), 

The first full study of the skull was made by G. F. Debets (1940). 
The cranial capacity is very great — 1,490 e.c. If the Neandcrthaler had 
reached maturity his brain would have been at least as big as that of the 
skull from La Chapellc-aux-Saints <1,600 c.c.). A description of the 
Teshik-Tash boy’s cranial cast (V. V. Bunak, 1951) shows some signs 
of progression, a transition to a type of brain similar to that of modem 
man (fig. 133), On the forehead there are signs of a continuous but 
undeveloped supra-orbital ridge. 

There is no chin ridge. All these features are typically Neanderthal 
but the teeth of the Teshik’Tash boy have small cavities, i,e., they are 
of the cynodontlc type like those of the majority of modem people 
(M, A. Gremyatsky, 1948). 
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The find of the Tcshik-Taih boy is of great scientific importance. U 
bears witness to the fact that the Neandeithaler lived about l(K),OOD 
years ago in the interior of the Asian continent in an environment that 
differed little from that of Today. This area was little atfected by the 
glaciation that made such tremendous changes In the North Asian area. 
Some scholars abroad, Hans Weinert, for example, give primary impor¬ 
tance to the influence of the ice ages in the development of modern man 
from the Neanderthal type. The Teshik-Tash find, however, contradicts 


Fig. 123. Skvll or Neandercha] child fn iita on raised grouniJ oC camping 
site; bofws of skeleton in foreground. 

AfECf A. m't. 



Fiff, 129. Sfcullof Nean4knhokhiWmiJlt#inTcihsk-Tash^oiio;*aiihh^been reiTKivTcd. 

AilCf A. OliMlnikov^ 1949“. 


this opinion which, apart ffoin ihai. is gronridless because it is contra* 
dictory to the fundamental thesis of the decisive role played by social 
labour in anthropogenesis. 

At an earlier date the fossil bones of a very ancient man were dis¬ 
covered in the Crimea, In 1924, in a grotto at Kiik*Koba. 25 kilometres 
east of Simferopol, the remains of a Neanderthal type of man were 
found by G. A. Bonch-Osmolovsky (1940, 1941, 1954); they consisted 
of ihc bones of a foot, shin and hand of an adult (figs, 134-135} and 
the incomplete skeleton of an infant. In various strata of the cave floor 
thousands of stone tools were found that, according to Bonch-Osmo- 
lovsky. belong to the amorphous and Late AeheuUan stages of Early 
Palaeolithic culture, Bone tools were also discovered, one shaped like 
an anvil, for example. The discovery and dcscriplioTi of the Kiik-Koba 
finds made a substantial contribution to the palaeanihropology of the 
Soviet Union, 

The bones of the extrcmiiies of the Kiik-Koba man are of great interest, 
Bonch-Osmolovskv assumes from the fossil skeleton of the extremities 
that the Kiik*Koba man's hand (fig, 136) and foot were not so highly 
developed as those of modern man. Both he and V. V. Bunak consider 
that the structure of the Kiik-Koba extremities refutes the assumption 
that the ancestral form of man was an arboreal animal. They support 
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R». I3C, 


Lcmer jaw fmm Neair^rthal child's skull in Tcshik-Tash grotto (r^ 
durmg cxcai'aiionj. 

After A. Oiladnihe^. IW9, 



Fig, IJI. Skull of Nfijnderthul child from Tcshik-Tajh grotto, t«oti»trtici«l bv 

M. Gerfljiinov. ^ 

% a>[unj Aftfef M. GKcn^BiitcVs IS«. 




Fi^ 132, Cnuiial casis: 

i—NtMilderlliAJ tluld Jrnotm grolEft; zuodcfTa tliiid. •/, qaEurnl liw^ AIFUt 

V.Bundk. 1454. 



Fig, 133. Neanderthal child frcpiti TeshiJt-Tash grotm - rcCOnstjucicd b>' M, Gcrasiniov. 

AAer M.GttKMhiia% tH4. 


their contentian with a number of faints, ihcrn the similarity of the 

Kiik-Koba hand and that of the human foetus. 

G. A. Boneh-Osmolovsky’s contention^ however, is not sufficiently 
well grounded. 

The determination of the geological age of the lower and upper strata 
of the grotto and their artifacts as Chellean and Acheulian is objected 
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Fig. LM. Rkfhl-'hand skcklon of hominida: 

I—KiEk-Kotri aiMa fi^ccwiinpaioii): imn; 

HiorHl BjptcL *4 £i*timl ibv. AEkff Q. 
kr^r. 




Fifr ns. Assembled slelcion of ri^l foot of hominids: 

I, 2—ICi£k-Kota«i man; ^oiodtKi iVdA; r^djal ttpea. AlwiC Vi Mlynl iuv CJ 
wucictl by V. mmnK 

lo by some archaeologists and palaeontologists (O. N« Bader, 1940). As 
far as the refuiatton of the arboreal stage in the evolution of onr simian 
ancestors by Boneh-Ctemolosky (and V. Y. Bunak, 1954) is concerned, 
there are too many proofs of the stage established by Darwin for it to 
be refuted by insiifficient facts. 
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rig. Assembled skeleton of righl foot of hommiiU: 

/—KlQf-Kaba J—BHdcm Tjan- doewl Atpcct % JuluniL iLw. 

V, Biiank. Sflu. 

SuHice It here to recall the oblique head (caput obUquum) of the muscle 
abducting man's great toe. It is also typical Tor all monkeys and distio- 
guLshes them from other mammaU. This is eonviucing evidence of ihc 
fact that among our ancestors there must have been arboreal forms with 
an analomical structure similar to that of the monkeys. Many other facts 
to support this theory could be given. It is, however, possible that erect 
locoitiotiou began to develop among man's ancestors in connection 
with cruriation much earlier than has hitherto been supposed. 


4. THE PALESTIME NEANDERTHALERS 

The Palestine Neandert halers belong to ihe group of fossil hominids 
whose anatomical structure places them among the types showing transi¬ 
tion to modem man. Between 1931 and 1936, near the towns of Haifa 
and Athlith the skeletal remojns of atme^t twenty Meander thalers, the 
skeleton of a child among them, were found in the es-Skhul and et-Tabun 
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Fig. 117. Neanderthal ikyll: 

7—^^knfl frtffl ««-SklwJ V DCL NtffUDfi CiTmdi J-Hu !“*«&>■ 
itniciHjifL AboQl *Ji and muunl liw- Ann-Th. McCffwn 
Djkl A.KcLtH, s™. 




caves on the slopes of Mount Carmel (M. F. Nesturkh, 1940^0.1. Petrov, 
1941). 

Several $kdcton$ were found in the es-Skhu( eave mdieating what was 
apparently a coLleclIve buKaL The majority of the skeletons were found 
in 1932 by the American scientist Theodore McCown who demonstrated 
some of his finds at the World Congress of Archaeologists held in London 
that same year. 

The ircmendotis interest aroused by the$c finds was fully Justified by 
their quantity^ Et was, furthermore, shown by later investigations that 
the Palestine skeletons showed some features that throw light on the 
transition from the Neanderthal to the modem type. 

The specific features of the Palestine folk are clearly seen in the skeSc- 
tons of adults from the es-Skhul cave. They were tall and thcir thigh 
bones we re, as a rule, straight. The skull (fig. 137) had a strongly expressed 
supra-orbital ridge which McCown even called '‘‘umbrella-shaped.'* The 
mandible is heavy, powerful and wide. 

Contrary to the mandibles of ty'pical Ncanderthakrs* however, some 
of them have a small chin ridge which brings the Palestine man closer 
to modern man. Such an approximation to modern man is justified, 
furthermore^ by a higher and rounder cranial vamlt and more highly 
developed perietal and frontal regions than areconunon among Neander- 
ihalerSr The teeth^ however^ resemble the Neanderthal type* Neverthe- 
kss, the molars have a small cavity so that they are not of the taurodont 
type with the exception of some similarity in the roots. The skull seems 
to have had a very pow^crful musculature attached to it^ There is a trans¬ 
verse occipital ridge to which the cervical muscles were attached. 

The majority of ihe skeletons, including that of the child, were found 
with the knees drawTi up to the body. Stone tools found with them showed 
that these people were at the Mousterian stage of cultural develop¬ 
ment. 

McCowu,^ collaborating with Keiths gave a very detailed description 
of the skeletons, individual bones and skulls in a special monograph 
(1939). The arehacologicaj aspect of the find was described by Dorothy 
Garrod and D. A. E. Bate (1937). 

The skeletal remains that mostly Interest us were taken mainly from 
the small es-Skhul cave, although some of iheiri were found in the bigger 
et-Tabun cave. They were discovered and excavated by Dorothy Garrod* 
who headed the expedition^ 

In the es-Skhul cave, in breccia as hard asstone, were found: the almost 
complete skeleton of a child, apparently a girl of about 4*/* years: part 
of four skeletons, two male of JO-35 and 50 years, one female 35-50 
years and a child* most likely a boy* M-lO years; fragments of the skull, 
teeth and separate bones of an adult male, a female 30-40 y^rs and a 
child, probably a boy, 5-57^ years and 16 separate bones (figs. 138-139). 

From the ground of the ct-Tabun cave were removed: an almost 
complete skeleton of a female about 30 years of age, an almost complete 
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Fig- 138. Skcklcm of Neanderthal foot: 

/^tifeun SkbuJ IV; J—raod™ m*P- iiiiwnil Altotti- M^&wn 
aiu£ A. 1934^ 

mandible of a male, 30-35 years, wilh ihc leeth in their sockets three 
series of bones (among them the di^physis of ihe right femur) and iccih 
(among them the* first and second lower mola.rs]||, alli wiere taken from, the 
upper stratum of the Chellean Epoch, 

The two caveSi therefore, contained the remains of 23 individuals of 
different ages and sexes. The skulls were well preserved on three skeletons 
from the cs-Skhul cave, and on the female skeleton from the ct-Tabun 
cave (fig. 140). The removal of the remains frorn the rock, their consohda- 
lion with special binding materials] the building of each skeleton from 
its component parts, comparison with other fossil bones, the measure¬ 
ment, description, analysis and comparison of the bones with each 
other and with other Neanderthal finds and with the bones of modern 
man-all this work was done with great thoroughness and provides a 
very clear picture of this important discovery. 

A rather special place among the finds is held by the female skeleton 
from the et-Tabun cave as its skull has very obvious Neanderthal features 
and is, in general, similar to the female skull Gibraltar 1 (found in 1848). 
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Fig. 139. Skf^lctcm oT Neand^nhal left hand: 

J— TdbuB I; .?- 5 fchii] V- dofMJ itfm. % nuuril ii^ AtktrTh. McCiiwn jiAd A. 193J. 



Fig- 140. Woman^s skull from Tabim cave (reconsiractionX 

■j*! Mlufftl ija-. Afler Hl MeCpwFi usd A- Kerth. 1939, 






Fig- 14 !. Mcandcrthiil sltul! fmftftMinL from 
MugJiaicEh north-cfui bank of 

Lil-kf! Gennis^i^th, djililee. 

Abwl fuiurt] *ii*. After Tbn MIolllHm, 1^3^ 


Tn 1925, ifi the cave of el-Zultiye, 

Galilee, about km. to the 
north-west of Mount Carmel, the 
fragment of a human skull 
(fig. 141) was found which 
McCow'ii and Keith believe be¬ 
longs to the same race of Pale¬ 
stine mem 

The skeletal remains from the 
es-Skhul cave; in their shape and 
slructiire constitute a mixture of 
Neanderthal and Cro-Magnon 
features never found elsewhere 
before or since. 

The two types^ however, both 
es-Skhul and ct-Tabun^ belong 
to practically the same phase of 
the LevaUoiso-Mouslerian cultur¬ 
al epoch (the fauna that aceom- 
panies them is^ in general, similar, 
although the bones of oxen 
predominated at es-Skhul and the 

bones of gazelles at et-Tabun), We may assume that the Palestinians 
discovered in the MounL Carmel caves represent a single group with 
strongly pronounced individual mutations, possibly conditioned by the 
mixed character of the caw dwellers. 

The authors of the above-mentioned monograph. In ihdr chamcicr- 
izaiion of the es-Skhul Palestinians, found that the frontal region of the 
skull, the teeth and the vertebral column show Neanderthal peculiarities^ 
while the length of the trunk and the nature of the extremities give them 
a resemblance to Cro-Magnon types. The height of the men, in two cases^ 
proved to be 170 and ITlJcm. The women are much shorter than the 
men and belong to the short or medium type. Cro-Magnon woTuen arc 
closer to medium height than short. The vertebral column shows sorne 
Neanderthal features and the lower extremities are long. The head is 
big. The cranial capacity of the three adult male skulls varies between 
1,518 and 1,587 c c. The female skulls from the es-Skhul cave have 
capacities of 1,500-1,350 c.c. and that from the el-Tabun cave has 
1,270 C.C., i.e., in general the same capacities as those of the Cro-Magnon 
w'omen^s skulls. 

The es-Skhul skulls are very long dolichocephalic types with an index 
well below^ 75, w^hilc that from ct-Tabun is of medium length, mesoce- 
phalic. With an indc.t of 77. The majority of Cro-Magnon skulls are 
doliehoccpbalje. The es-Skhul skulls have vaults of average height and 
in this respect occupy an intermediate place (for the new- reconstruction 
of skull Skhul V see Snow's paper, 1953). 


267 


The ca$ts df ihc cranial cavilics show that the brain is very similar 
to the Cro-Magnon type in shape and ia its general dimensions, although 
the pattern of ^ri and sulci is somewhat simpler. 

The forehead is moderately convex, the orbits are wide but not high 
<in the majority of Cro-Magnon skulls they am very low). There is a 
supra-orbital bony ridge with noticeable divisions into medial and lateral 
parts. This division was complete in the Cro-Magnon people. 

The majority of the Paldsline skulls from es-Skhul have a facial region 
that does not greatly protrude, the face being orthognethous and of 
average length like that of the Cro-Magnon types. The es-Skhul V skull, 
however^ is very definitely prognathous. The canine fossae on the maAih 
lary arc absent, the superior edge of the zygomatic bone is thickened and 
the nasal region varies both in the extent to which it protrudes and in 
the width of the nasal foraTTicn, 

Now let us look at the mandible. It varies both in size and massiveness; 
large and small jawbones were found, the smaller being the more massive 
while the large are much thinner. The rami are very wide, like those of the 
Neanderthakrs and some of ihe Cro-Magnon types. The angle of the 
mandible is weakly developed in some, as in the Cro-Magnon skulls, 
but in others it is strongly developed. The chin ridge ts either absent or 
slightly developed, but in the Cro-Magnon skulls it is moderateiy or 
well developed. Lastly, the teeth of the Palestine skulls arc moderately 
big or as big as those of the Neandcnhalers {the Cro-Magnon types arc 
moderately big). The pattern on the grinding surfaces of the molars has 
more primitive features than those of the Cro-Magnon types. 

McCown and Keith found as a result of their analysis of the chief 
points of comparison that the inhabitants of the es-Skhul cave possess 
only three significant features in common with the Ncanderthalcrs: the 
supra-orbital ridge, the flattened cheek-bones and the pattern of the 
teeth. There are 8 points of similarity with the Cro-Magnon type and 
12 points of an intermediate character. To these the authors of the mono¬ 
graph added 86 features of lesser significance, with the result that out of 
a total of 111, only 16 features were common to the Palestine type and 
the Neanderthalers, 32 allied them to the Cro-Magnon man (and even 
to the NeanihropusL 48 were of an intermediate character, 13 were 
undefined and 4 showed points of specialization. 

From these details we sec that there was a deviation and a very substantial 
one at that, in the direction of the modem type of man. Nevertheless, 
McCown and Keith, w^ho regard the $upm-orbita| ridge and other 
specific structural features of the skull, teeth and skeleton, as being of 
the greatest importance, place the Palestine remains in the Neanderthal 
group as a special link between them and people of a Tnodem type. 

McCown and Keith, however, regard this link as being phylogenic in 
character and assume that the Neandcrthalers and modern man are 
descendants of a common ancestor, the Pithecanthropus, ft is our opinion 
that the Palestine folk arc undonb^cdly a stage in the development from 
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the Ncandcrihal type to the Cro-Magnon type (in ihe broadest ^ense 
of that conception). 

A sigiuficant anatomical feature that distinguishes ihc Neanderthal 
type is the absence of a chin ridge. And precisely in ihe Palestine xypc% 
we see the transition from the chinlcss sktili to that with a chlni this 
mixture of the anatomical features of modem, man with those of the 
Ncandcrihaler makes it necessary to consider them a transitional type. 
Since the features typical of modefn nnati predominate, some scholars 
have expressed the opinion that the Palestine folk were the first real 
men, the oldest representatives of Homo sapiefis. 

In any case the Palestine discovery b one of the most outstanding 
events in the sphere of anihropogenesis during the past few decades. 
Ii i$ a$ important as the discovciy of the Neanderthal type in Java, or 
even the discovery of the Peking man. the Sinanthropus. It is also note- 
worthy that the intermediate type was discovered in Palestine at the 
juncture of three coniincnis, Europe* Asia and Africa, and that the 
fossil remains have features of resemblance not only with the Neander^ 
thalers* but also with the Cro-Magnon folk of Europe. 

The discovery of the fossil remains of Ncanderthalers and other forms 
similar to them over such an extensive territory of the Old World gives 
Us every reason to $upposc that the Neanderthal types were the ancestors 
of modern man. It would be difficult to imagine that such a numerous 
population of Ncanderthalers could have become absolutely extinct and 
have left no trace, since their hordes could have fought successfully for 
their existence under conditions of increasing cold, could have hunted 
animals, kept fires burning and have lived in stable primitive groups. 

The Neanderthal physical types {figs. 142-143) were such that could, 
in the majority of cases, have been the predecessors and ancestors of 
modem man. It would, indeed, be difficult to conceive any other way 
in which the modem type could have had its ori^n. One would have to 
assume that man first originated* say, in a small district in Asia and from 
there spread rapidly over the whole territory of the Old World, that+ 
however, involves the theory of primitive man's migration that nobody 
now supports. 

Later works are now more and more supporting the hypothesis first 
postulated by the progressive Amcrie-an anthropologist, AleS HrdliCka 
in 1927, that the Cro-Magnon developed from the Neanderthal man. 

The hypothesis is supported by some other finds that have been made 
since that time in Europe and Asia (M. F, Ncslurkh^ 1937- A. Grc- 
myatsky, 1948), in 1933, for e.xample, a female Neanderthal skull with 
small cranial capacity and a heavy supra-orbilal ridge was found at 
Sleinheim+ near Stuttgart; in Germany. The foramen magnum is almost 
in the same position as that of modem man (G. F. Dtbets, 1934; G. L 
Peirov, 1940). The upper margin of the temporal squama is not horizontal, 
like those of most Ncanderthalers, ape-men and apes, but is rounded 
like that of modem man. 
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Fig. 142. Fossil men: 

SittinLhFEipws M^ji4mh^err br M. IM*. 



Fig. 143. ?»lcandciliiAl«r, fulE-fiiCtf and 

h«ciiHiJih:W4i by M. GCTiittAOv^ |M. 


M. A. Gremyalsky (1948) proposed the classification of Neanderthal 
reniaids into two generalized types—those that were ancestral to modern 
man and those that showed sj^ializcd, ^^Enropcan"' characteristics. 
More recent ideas on the necessity for a elassiheation of this extensive 
and variegated group of the immediate ancestors of Homo sapiens have 
been based on this conception, but incLude other Neanderthal remains 
that bear clear evidence of the descent of the modern type of man from 
the primitive type (V+ F. Yakimov, t949)^ 

The morphological peculiarities of fossil representatives of mankind 
indicate that the modern physical type passed through three stages in 
the course of its formation. U is our opinion that the Horninidae family 
contains only one genuSt Homo* repre^nted by three subgcnera that 
conslitute three stages in man's development (M. F. Neslurkh, 1941; 
sec, however, article by G. F. Debets, 194&). 

The first subgenus is the Pithecanthropus; it includes two wcH-cxpressed 
and wdt-represenicd species of primitive man. They are: 

1) the Java or Trinil ape-mati. Homo (PiEhecanthropus) erectus; 

2) the Peking ape-man, or Sinanthropus, Homo (Rthecanthropus) 
pekinensis. 

The second subgenus is that of Palaeanlhropus, or early man, grouped 
around the Neanderthal type. To this subgenus belong, for example, 
the West-European Neanderthalers, Rhodesian man, the Palestine 
Neandcrthalers, the ancient Java man, altogether several speeies or 
subspecies. 

The third subgenus is that of the new man, Ncanthroptis, that includes 
fossfl types of modern man, such as ihe Cro-Magnon type, and the 
Using types. All these belong to one species—Homo (Neanthropus) sa¬ 
piens, 

5. PRIMITIVE MAN WAV OF LIFE 

Many Neanderthalers lived in caves that protected them from cold 
during the ice age. The bones of the cave bcar^ lions and hyaenas have 
often been found together with the fossil remains of Ncandcrthalers. 
This shows that primitive man had to contest with wild animals for 
a dwelling. The remains of other animals, ihe mammoth and rhinoceros 
among them, show the extent of the chase; hunting became especially 
intensive in the Mousterian Period. EarUer hordes of people had lived 
chichy by gathering fruits and roots and trapping small animals. 

The Mousterian folk hunted not only in open country, but also in 
the forests, giving cha$c mainly to animals of lucdium size. They often 
hunted the bigger animals collectively, killed young, defenceless, very old 
OT sick animals that had fallen into pits and swamps and also ate carrion. 

When the Neandcrthalers had killed an animal they used stone tools 
to remove the skin, take the meat olT ihe bones, break the long bones 
to cFbtaiti the nutritious bone marrow and crack the skull to get the 
brains for food. The meal was either eaten raw^ or roasted over a fire. 


271 


It is niDsl likely that ihe Ncandcrihalers used the skijis of anitTiaJs to 
cover their bodies and to sleep on (P P. Yefimenko, 1935; H. F. Osborn. 
1924). 

The hunting economy of the Mousteriaa Epoch involved considerable 
lechnical and organizaticuuil progress. There was a further division of 
labour and the most experienced hunters became the leading members 
of the primitive human horde. Although the European Neuiiderthalers 
were quite well achpted to life, even in the harsh conditions of the 
Moustenan Epoch it seems likely that disease and the strenuous struggle 
for existence made them shon-lived (G. L Petrov, 1920). 

The life of primitive man was, m general, one of dangCft disease and 
privation. An estimate of this distant period when man was taking shape 
we find in Lenin's words; '^'The story that primitive man obtained a[I 
his requirements as a free gift of nature is a silly fable, - +, Our age was 
not preceded by a Golden Age; and primiLive man was absolutely 
crushed by the burden of existence, by the difficullies of fighting against 
nature.”* 

Ncanderlhalers made better stone tools in greater variety than those 
of the preceding epochs (fig, 144), The implements of the pre-Chellean 
cultures were much simpler than the chisel-shaped celts, or hand cutters 
of the Late Chcllean folk. 

The Chellean celts were rnade by breaking a piece off a block of native 
flint in such a way that one end would be sharp and serve as the cutting 
or striking edge while the other, blunt end, would serve as a handle that 
could be grasped in the clenched fist (fig. 143), Other types of tool arc 
also known to have c,xisTed in the Chellean Epoch, 

The Acheullan culture employed more symmeirica! implements, the 
whole surface of which was treated by chipping; this was a completely 
new technique, in this epoch tools made from pieces of flint broken 
from the native rock arc also found but they are really typical of the 
later. Mousterian, Palaeolithic culture. 

Most typical of the Monsterinn Epoch arc stone scrapers and spear¬ 
heads made from splinters and not from the stone block. 

The tool-making technique of the Moustcrian Epoch was, judging by 
European archaeological discoveries, very different from that of the 
Acheulbn, 

The shape and size of ancient implements frequently enable u$ to 
judge their uses with fair accuracy. Tools arc often found together with 
animal bones that have been cracked in the length or broken across and 
near them remains of a fire and of human bones. The tools used by 
primitive people and other evidence of their activities enable us to draw 
some very important conclusions about the life they led and about the 
level of their social and economic development. 


■ V. L Lcnir, 77^ and ihe of Afarx,'* Moscow 

PP- 11-12. 



Figr 144. Stone implemenis of MldJ3e Ful^liihk; 

t—MmmtiAa Fwvdcx\ J, J—|wq i|anc Ikwi KLtk^Kcba CriiMd; 1 —Mdu»- 

Urliui Fnn«£ ^Mnnicri^ diac-iliaj?^ nu^kot from itfc on Ri¥frr b«rhul. 

Dancu Buin; *bovt—fn«be4 of j^pLiiiiiv Jiysr* frora imcBeuK; ?~-flliii ufikinv iooi A^^hculiaa 
#—ChellMii itrUitJH 1^1 o# M «ul:^ lypfl (BeJipuin>. DiffKftiibM of ImplimiCTUJ 

rntm: J. nilural ■ira: M nuHr’, T—ruiujil lilu^ B—abaol *|V luiutdl ftizz. AOu-H, 
Motiill^ 19I0(J, [iDd P. Yf Aiocnho, 19SJ ^2* J. nf. tf, 7,/j, 
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Fig, 145. Neanderthjilcr. 

Jl^cofnjnKl^d S. SdfCdpifccKv mnd M. Niiturkfc, drawq by S, OiMkfakr. 
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Marx says: "*Relic!S of bygortc insirumenis of labour possess the sainc 
importance for the investigation of extinct economic forms of sodely^ 
as do fossil bones for ihe detertnination of extinct species of animals. 
\l is not the orticies made, but how they are made, and by what instru- 
ments, that enables ns to distinguish different economic epoclisJ'* 
Not only men but also women, naturally, took part in the social 
labour of the primitive horde. The way in which they participated was, 
apparently, different, because the anatomical and physiological specifics 
of the woman obviously prevented her from taking part, with the same 
case as the man, in the hunting of big animals, on account of the lengthy 
and rapid chase. It was also more difncult for a w'Oman to throw stones 
and struggle with a wild beast. 

It was not only the chase but other features of the life of primitive 
people that necessitated the division of labour between men and women. 
This agrees completely with the following postulate of Marx: "Within 
a family, and after further development within a tribe, there springs up 
naEurally a division of labour, caused by differences of sex and age, a 
division that is consequently based on a purely physiological foundation, 
which division enlarges its materials by the expansion of the community, 
by the increase of population, and more especially, by the conflicts 
Ixjlwcen different tribes and the subjugation of one tribe by anoEher.”** 
As collective aeiivJty and social rclalions became more complicated, 
even in the primitive Neanderthal horde, they hi^d a progressive influence 
on the development of the brain and of a new melhc^ of comTiinnication 
to replace the inarticulate sounds that were typical of the first hominids 
or ape-men. This new mode of communication tvas articulate speech 
that probably began to take form among the Neanderthaters (if not 
among the Sinanthropi), but reached full development only m Cro- 
Magnon iinie$. 

Many scholars regard the Cro-Magnon stage of human development 
as being the one in which early, fantastic conceptions of natural forces 
and, later, of social forces had their inception, such, for example, as 
wem conneeted with hunting, wntchcraft or magic and which later 
became embryonic religions. Engeis said of the binh of religion: "All 
religion, hovvever, is nothing but the fantastic reflection in men's minds 
of those external forces which control their daily life, a reflection in 
which the terrestrial forces assume the form of supernatural forces. In 
the beginnings of history it was the forces of nature which were first 
so reflected, and which in the course of further evolution underwent the 
most manifold and varied personifications among the various peoples,... 
But it is not long before, side by side with the forces of Nature, social 
forces begin to be active. 

* K. MiLTx, Vo!. I, p. 179. Moscow 1954 

** md., p.351. 

*** F. ^^Is, Herr Euf^en DUhrinx'-'i jRtvofutwn irt ^r^rJicr, Moscow 1954, p, 438. 
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The finds of Neundcrlhai burials in caves kd a number of scholars 
to speak of ihc cult burials of these foikt but they have been severely 
criticized tscc articles by A, P. Okladnikov and P. 1. Boriskovsky, 1^56, 
and M- S. Plisetsky, 1^57). 

6. THE DEVELOPME^^^ OF FOSSIL MAN'S BRAIN 

Modem man*s brain ts one of the most important results of the develop¬ 
ment of hominids as social beings fabricating inslmmcnls of labour. 
In human society. From its very earliest stages, those mental abilities of 
the individual that proved of benefit in his own life and in that of society 
began to occupy a more and more prominent place. 

Not only the process of tooLmaking but also the use of tools was 
significaiil in determining man's evolutionary path. Labour, articulate 
speech and collective hunting all helped the survival of individuals 
with the most highly developed brain. 

The brain of the Pithecanthropus was already one and a half times 
the size of that of the gorilla and its relative weighr must have been three 
or four times greater. In the course of 500^0CX) years ihe brain of the 
ape-men developed into the Neanderthal brain which, in size and weight, 
more closely approximaies that of modem man <fig. 146). 

The Neanderthal brain, however, had a much more primitive structure 
than that of modern man, as may be judged from the poorly-developed 
frontal lobes. 

Labour had a progressive influence on the development of the brain. 
The great stimulus of labour still did not exist in the ape herds of our 
ancestors. It made its appearance in the hordes of ape-men and under 
the influence of social labour activities the brain began its intensive 
development and increased in size. 

The average cranial capacity of the Java Pithecanthropi was about 
900c.c., the Peking man (SiTianthropus) had an average capacity of 
1,050 c.c. while that of the Neanderthal cranium was 1,300-1,400 c c., 
i.e., the cranial capacity was almost the same as that of modern man. 
It follows from I his that in the course of about two-thirds of the Quater¬ 
nary Period the volume of the brain increased by 4® c.c. which is equal 
to an increase in size that, among the ancestors of the hominids, must 
have taken a considerably longer period—from the time of the peak of 
Dryopithccus development up to ihc appearance of iho first men. 

the rale of cerebral development from the Pithecanthropus to the 
Neandcrthaler must have twen very intensive both absolutely and 
relatively, although there was comparatively lililc change in primiiive 
techniques and primitive forms of human society in those same hundreds 
of thousands of years. 

The newness and the powerful influence of labour on the human 
organism, however, produced such rates of cerebral development as had 
never before occurred and never could have occurred in any other 
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frerni La Chapellr. 
After F-Tilno, 


ammal. Our Miocene aneCitors, the Dryopilheci, had a brum capacity 
or something like 400-500CX,. that of the Piihecanthropns was almost 
twice the size hut retained many primitive tealurcs, white that of mo ern 
man has increased to almost three times the size* and both the s ape o 
the brain and the intricacy of its structure have changed very considcr- 

'"'^Throughout the Quaternary Period there was a progressive evolution 
of the absolute dimensions, shape and structure of the hominid bram 
which went on parallel to a reduction of some of its regions, Dchnite 



infomiation of the changes in the shape and structure of the hominid 
brain have been obtained by a study of cranial casts made from fossil 

skulls. 

On the inner walls of the skulls of fossil itiun there are clearly defined 
traces of the blood vessels that once spread over the surface of the brain, 
but the convolutions, or gyti, are weakly impressed on the bone. It is 
not alw'ays possible even to distinguish the divisions of the brain with 
any degree of accuracy. The same difliculties are experienced in studying 
the cranial casts of modem man. All this makes it difficult, at times 
impossible, to study such tiny but important regions of the brain as 
the motorp speech and lower parietal regions that are so important to 
evolution. 

Man's brain is enclosed in envelopes {meninges) that overlay the walls 
of the cranium more intimately in the child than in the adultp so that the 
surface of the child's brain is better imprinted on the bone. Tilly Edinger 
(1929) showed that a cast taken from the cranial cavity of man, the apes, 
elephant, whale or otheraniinal with a big brain covered with convolutions 
produces an almost smooth surface. Edinger says that If anybody wants 
to study a brain from a cranial cast, as a palaeoneurologist has to, he 
is just groping in the dark. 

In this respect Edinger agrees with J. Symtngtcm (1915) who considers 
that: 

1) the cranial cast taken from a human skull does not allow the 
investigator to Judge the simplicity or intricacy of the relief of the brain; 

2) the casts taken from Neanderthal skulls from La Chapellc-aux- 
Saints do not permit even of an approsimate judgement concerning the 
relative development of the sensory and associative zones of the cortex: 

3t) the various conclusions drawn by Boule, Anthony, Elliot Smith 
and others in respect of the primitive and simian features of the brains 
of $omc prehistoric men that resulted from a study of cranial casts are 
extremely speculative and fallacious. 

Nevertheless, these casts^ as Edinger agrees, do allow us to draw certain 
conclusions regarding the shape and the chief features of the brain, 
such, for example, as the degree of development of the frontal and occi¬ 
pital regions. E. Dubois (1899), in his description of the cranial cast of 
the Pithecanthropus, stresses the point that there arc important if not 
direct indications on the east of the typical peculiarities of the primilivc 
shape of the human brain. The Pithecanthropus brain, judging by the 
east* had very narrow frontal lobes with highly developed inferior 
frontal convolutions. Dubois regards this as a possible indication of 
speech development. 

According to Dubois' description the battening of the Pithecanthropus 
brain in the parietal regton is very typical. Tt is similar to- other hominid 
brains in one respect—the widest part is at three-hflhs of the distance 
from the margin of the frontal region, tn gcncniL says Dubois, the 
Pithecanthropus bruin is rather like an enlarged copy of the anthropoid 
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br 4 ifi There are some peculiarities in which it approwmates the brain 
of the gibbon: the position of the superior precentral convolution and 
other features, says Dubois, are evidence of this, j » j * 

Cranial casts from the following skulls arc usually employed to deter¬ 
mine the Neanderthal type: Neanderthal, La Cbapelle-auic-Saints, 
Gibraltar. La Quina. Edinger gives the following charactenstic of the 
Neanderthal brain (with reservations); the structural lype is that or the 
human brain, but with clearly expressed simian features, U isjong and 
low, narrower in front and wider at the back; the elevation in the parietal 
region U lower than that of modern man, but higher than that of the 
The smaller number of gyrl and ihcir disirlbution to some extent resemble 
those of the ape brain. This is borne out by the angle of deviation of 
the medulla oblongata and the narrowing, bcak-shapsd fore ™ 

frontal lobe (rostrum), and the more developed ^pJlal lob« that 
coil tain the visual regions. The vermiform part of the ccrcbcllum^ is 
relatively more developed than in modern man and is a more pnmitive 
feature. 

Greater reliance, says Edinger. is to be placed on the basic dimensions 

of the fossil homitiid brains (table 5). . 

Table 5 also shows that some of the Neanderthalers had relatively 

big heads and a big brain. 
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11 would be possible (although not always) to obtain quite ac^rate 
figures to characterize the cranial capacity of other hoimnids. Of ^1 
the primitive and early racn-indhc-making the Neanderthaler from U 
ChapclIe-aus-Sainls apparently had the grealKt cranial capacity (U^ 
c.c.) and Pithecanthropus 11 the smallest (750 e.c.). The exicn of the 
variations in cranial capacity was comparatively small among NeanOer- 
ihaler5-500 c c as compared with 900 c.c. in modern man. It must also 










rot be forgotten that the minimum and maumum, ihc extern of the 
variation, dqjends on the mimbcr of individuals studied. The length of 
the cranial cast taken from the skull of a modern man is about 166 mm 
and the width about 134 mm. (,V. V. Bunak, 1953). 

Developed asymmetry i$ typical of the skulls of fossil hominids. 
Usually the left ccrcbraJ hemisphere is more strongly developed which 
may mdicaie the preferential use of the right hand. Right- and left- 
handedness is a characteristic feature of man that distinguishes him from 
the mammals. Considerable asymmetry of the upper extremities could 
only have appeared among our ancestors after the development of erect 
locomotion and the inception of labour activities. 

Some asymmetry in the size of the hemispheres was also noted among 
the Pithecanthropi. According to Elliot Smith (1925) the Pithecamhropus 
must have been left-handed. Frederick Tilncy (1928), on the contrary, 
points to the fact that the left frontal lobe is the more highly developed 
m the Pithecanthropus brain and assumes that it indicates right-handed¬ 
ness. In general, the greater development of the left cerebral hemisphere 
can ^ detected from the skull, there being a more noticeable depression 
on the inner surface of the left occipilal bone. Some asymmetry is also 
noticeable in the cranial cast of the Sinanthropus, 

The brain of the Neanderthaler is clearly asymmetric in the same way 
as that of modern man. In the cranial cast taken from the La Chapelle 
skull the left hemisphere is 7 mm. shorter, 7 mm. wider and is higher 
than the right hemisphere and its parieto-temporal rccion protrudes to 
a greater cxienl. To this must be added the fact that the dimensions of 
the right clavicle are greater than those of the left. 

On the cranial cast of the Gibraltar skull the occipital lobe of the left 
hemisphere protrudes to a noticeably greater extent than the right. On 
the La Quina cast the left hemisphere is longer, but the right is better 
developed. Lastly, the right hemisphere of the Neanderthal east is btccer 
than the left. 

From these descriptions ii can be seen that right-handed individuals 
were met with among primitive and early men; they seem to be as 
frequent, if not more frequent, than left-handed individuals. The shape 
and method of making stone tools as well as the cliff drawings of ancient 
man also provide evidence of the preferential use of the right or left 
hand. According to R. Kobler (1932) men were at first left-handed; later, 
in connection with the use of more intricate types of weapons (for 
example, in combination with such weapons of defence as the shield) 
the right hand came to be used preferentially. Kobler refers to the fad 
that the majority of the ancient stone tools show traces of their having 
bren made wjih the left hand. Edinger, however, reports that two-thirds 
of the flint tools made by primitive rnan in the Upper Palaeolithic were 
the work of right-handed people and that the same applies to paintings 
in the caves. Cranial casts of fossil men of the modern type and of their 
descendants are similar in all imporlant features. 
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\i seems, ihercforc, that one can agree with D, J. Cunningham 
(1902) who wrote berore the cranial casts of fossil men were known, 
that right-handedness was a specific feature of man at a ver>^ early 
stage of his development^ probably even before his ability to make 
use of articulate speech. He noted that Ehe left cerebral hemispheres 
of the majority of modern people arc more highly developed than 
the right. 

And sOi in the course of the long path of development from monkey 
to man^ in the course of the last few mill ion years, the brain of our 
ancestors, the Miocene and then the Pliocene anthropoids, grew larger 
and changed its shapCj* while in the Pleistocene there was a specially 
intensive development among the fossil hominids that led to the high 
level of development we find in modem man. 

The evolution of the human brain becomes more comprehensible 
through the application of Darwin’s theory of the development of the 
organic world and Hngels^ theory of the role played by labour in the 
process of mnn^s becoming. The brain had reached a high level of 
development in the immediate precursors of the hominid^, i.e., the 
Australopitheci^ bvil it received its greatest developmental stimulus with 
the inception of labour activity among the Pithecanthropi. 

The passage from ape to man would have been inconceivable if man’s 
mmcdiaie ancestor had not had a highly-developed brain. This was 
greatly facilitated by the sudden change that occurred in the behaviour 
of our ancestors when new types of vital activity appeared, i.e., new 
methods of acquiring food and of defence from enemies, sp^ial methods 
of performing vitally essential actions with the aid of artificial organs 
in the shape of man-made tools, 

IDarw^n gave a prominent place to the high mental develop me nl of 
man^s ancestors, tn his opinion this must have been of primary impor¬ 
tance even in very distant times since it enabled him to invent and use 
articulate speech, manufacture w^eapons., tools, traps, etc. As a result 
of this man^ with the aid of his social liabits, has held a dominant position 
among all living beings from very ancient times. 

Darwin then goes to say: "'A great stride in the development of the 
intellect will have fohow^ed, as soon as the half art and half instifict of 
language came into use; for the continued use of a language will have 
reacted on the brain and produced an inherent effect: and this again 
will have reacted on the improvement of language. As Mr. Chauncey 
Wright has well remarked, the largeness of the brain in man, reiativcly 
to his body, compared with the lower animals, may be attributed in chief 
part to the early use of some simple fiirm of language—that wonderful 
engine which escites trains of thought which would never arise from the 
mere impression of the senses, or if they did arise could not be followed 
out 


ChariK Darwin, The of Man, New York, MCMl, p, 785, 


The inception and development of articulate speech, probably acquired 
by man at a very early slagCp was of exceptional importance for ihe 
evolution of ihe human brain. In Engels" opinion ii had it^ inception 
at the time of the transition froin ape to mart, that is, among men-in-the- 
making. In his characterization of the historical stages of culture, Engels 
says the following about the first, the lower stage of savagery: “Infancy 
of the human race, Man still lived in his origina] habitat, tropical or 
subtropical forests, dwelling, at least partially, in trees; this alone 
explains his conllnued survival in face of the large beasts of prey. Fruits, 
nuts and rools served him as food; the formation of articulate speech 
was the main achievement of this period. None of the peoples that 
became known during the historical period were any longer in this 
primeval state. Although this period may have lasted for many thousands 
of years, we have no direct evidence of Us existence; but once we admit 
ihe descent of man from the animal kingdom, the acceplance of this 
transitional stage is inevitable,* 

Some scholars date ihc inception of speech to a very distant epoch, as 
far buck as the Lower or Middle Paleolithic. It is possible that the 
Sinanthropus already possessed some rudimentary forms of speech. The 
first stage of real speech development must have been at the time of the 
Neanderthalers. 

Black considers that the Sinanthropus was capable of articulate speech. 
It may be assumed that the Java Pithecanthropi were not speaking 
people; like most animals they possessed a number of inarticulate sounds 
that indicated some inner state and which also acted as signals connected 
with labour processes and which were more varied than those used fay 
the chimpanzee, k is probable that the primitive men also used non- 
aflective, comparatively soft vocal sounds, the "'vital noises"' that, accord¬ 
ing to V. V. Bunak {1951J, had a special significance for the development 
of speech. 

The American sdentisls* Robert Yerkes and Blanche Learned (1925) 
made a special study of the sounds cmiltcd by chimpanzees. They came 
to the conclusion that the chimpanzees make use of about thirty sounds, 
each of w^hich has a special meaning as a signal that indicatc$ some inner 
state Or attitude tow'ards environmenta) phenomena, it is also possible 
that there are not so many of these sounds, perhaps only twenty or 
twenty-five. 

Little is known of the sounds emitted by the gorilla. Usually the roar 
of the male attacking an enemy is descril^d. One scientist was able to 
observe a male mountain gorilla on a tree trunk with two females; he 
heard them exchange soft peaceful sounds. 

The orangutan uses very few- sounds: they are silent animals and emit 
grunts, roars and yelps only under special stress to express such emotions 

• Frederick LubcIs, Tht Origttf af ikr Famify, Privaf^ Pr^^^rfy ^nd ihc 
sec Mant, Engelj. Sc/i€ied VoL II, Mqkow 395S, pp, i 85-1 @6. 
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ils ftiiTs anger or pain. The loud noises produced by gibbons can be heard 
Tor many kilometres. 

Ali tJie cfTorts made by Robert Yerkc$ lo leach his chimpanzees to 
speak ended in failure, although he used various teaching methods. 
Yerkes also proposed to use methods with his chimpanzees similar to 
iho^ employed by pedagogues to teach deaf and dumb children to 
speak. If such methods could have any success at all, it would only be 
through their application to baby chimpanzees since the ontogenic 
development of the chimpanzee brain is completed earlier than in 
man. 

It must be remembered that The chief reason for the dilTiculty in leach¬ 
ing apes even a few words is the rudiniejitaty state of ihetr speech organs. 
Another thing that mu$t be borne in mind is the considerable difTerence 
in the structure of the vocal organs of the apes and man (sec article by 
Bunak mentioned above, 1951), 

Ludwig Edingcr (1911), noting the high development of the chimpanzee 
cerebral cortex, admits the possibility of a patient trainer teaching a 
icw words to an ape, but it would remain at an immeasurable distance 
From man, since the basis for clear understanding, ihc relevant regions 
of the brain, arc not developed. 

Many scientists believe that an anatomical requiremenl for the devel¬ 
opment of speech in man is the chin ridge, a feature found only in men 
of the modem type. The Ncanderlhalers, as a rule, did not have il, nor 
did the ape-men or any of the modem or fossil apes (w^ilh the exception 
of the webbed gibbon, the Siamang). 

The Inception of speech, however, should not be connected with the 
presence of a chin ridge, since the pronunciation of articulate sounds 
requires, primarily, the precise correlated w^ork of the whole speech 
apparatus, including the sensory and mnemonic zones of the brain that 
arc situated in the phylogenicafly new regions of the parietal and temporal 
lobes. 

According to Louis 0o!k, man’s chin developed mainly on account 
of the reduction of the limbus alveolaris^ that part of the mandible lhal 
carries the teeth. The lower part, the body of ihc jaw, was subjected to 
a lesser procc&s of reduction, thus producing a chin ridge. 

The protruding lower part of the elephant's mandible is something of 
an analogy in another mammal; the elephanf s dental system underwent 
a still greater reduction so that it now consists entirely of four molars 
and two upper incisors, the tusks, that is, six teeth. 

Speech functions could have had only a secondary^ effect on the basic 
process of chin formation (M. A. Gremyatsky, 1922). More significant 
in the development of man's speech abilities were: the transformation of 
the mandible which changed its shape from the elongated to the horseshoe 
form, the increased size of the oral cavity in which the tongue moves and 
the freer movement of the lower jaw in new directions due to the reduction 
of the canine teeth. 
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Most importiinl in the dcvciopinent of articulate speech arc ihe 
anatomical and physiological peculiarities of the Frontal divisions of ihe 
cerebral cortex {parallel to the development of the parietal and temporal 
regions). Attempts have been made to establish the degree of develop¬ 
ment shown by this most important part of the brain on the cranial 
casts of fossil skulk. I t is unforionatcly, diflicult to draw any conclusion 
concerning the use of arEiculate speech from the cranial cast, even when 
it is compared with those of modem man {Edingcr, 19291 It is, further¬ 
more. exceedingly difTECuli even if the brain itself Is studied. The cranial 
cast only shows the shape of the brain in its mantles, or meninges, that 
form such a complete covering that they hide the convolutions and sulci of 
the brain and show a picture of only the biggest blood vessels, A new^ 
attempt to study the cranial casts of fossil hominids has been made on 
a large amount of material in the Brain Laboratory of the Moscow 
Institute of Anthropology (V, I, Kochetkova). 

Articulate speech is not a congenital factor. This has been proved, 
in particular, by the rare cases in which children have grown up in 
complete isolation, or among animals, far from human society; as a 
rule, they have not been able to speak when found. 

Of all the ties and mutual relations of an Individual and group cha racier 
that existed among' the primitive hominids of greatest importaiicc for 
the inception of speech were those that developed through labour. 
During the huniiug of animals by the entire horde and during the sub¬ 
sequent division of the meat among the members of the community, 
during the joint fabrication of implements, during ail their actUiTtes 
throughout the working day. a day that was taken up entirely by the 
struggle for existence, the primitive people experienced a need for sound 
communication that would regulate and correlate their activities. In 
this way various sounds nnd, auxiliary to them, gestures and grimaecs. 
became a vital necessity that showed in a readily comprehensible manner 
the need for certain acts or actions that had to be agreed upon between 
members of the horde. The sounds of the voice were of special importance 
in the dark. Then, again, when our ancestors gathered around the hre 
in their caves there were further opportunities to develop speech habits. 
The use of fire and the invention of methods of obtaitiing it must neces¬ 
sarily have greatly stimulated the development of articulate speech as 
early as NeanderthaJ times- 

Engels evolved the Marxist explanation of how articulate speech devel¬ 
oped. He came to the conclusion that speech as a means of communica¬ 
tion betw^een people began as vocal sounds accompanied or preceding 
labour processes and other joint actions undertaken by primitive man. 
‘^Thc mastery' over nature, which begins with the development of the 
hand, with labour." wrote Engels, “widened man's horizon at every 
new advance. He was eoniinually discovering new, hitherto unknown, 
properties of natural objects. On the other hand, the development of 
labour necessarily helped to bring the members of society closer together. 
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by millliplying cases of iniiiMiil support joint activiiy, and by making 
clear ihc advantage of ibis joint aclivity lo each individual. In short, 
mcn-in-lhe-making arrived at the point where they had soinethifts 
to one another. The need led to the creation of its organ i by modulation: 
the undeveloped larynx of the ape was slowly but surely transformed for 
ever more developed modulation, and the organs of the mouth gradually 
learned to pronounce one articulate letter after another.”* 

The high development of the brain coupled with erect locontotion and 
the use of the hand were Important prerequisites to the emergence of 
speech, but no less important was the eJTect of speech on the brain. With 
regard to this, Engels wrote; 

' First labour, after it, and then with it. articulate speech—these were 
the two most essential stimuli under the Influence of which the brain 
of the ape gradually changed into that of man.”** 

Speech was a phenomenon of great advantage, it was biseTuI to society 
and. therefore, its development inevitably continued. 

Engels cites examples from animal life in support of his theory ot the 
development of speech ihrough labour. The human voice may have 
meaning for Wild animals only as a danger signaU but the sounds of 
human speK:h become to a certain extent comprehensible to domestic 
animals, to dogs, for example; no matter in what language man may 
speak, but always, of course, within the conceptual limits of the animal 
brain. 

Words pronounced by man become signals for definite actions on the 
part of domestic animals, actions that either the man or the animals 
themselves must perform. Animals capable of the rapid and stable 
development of conditioned rehexes (i.e.* animals that can be trained) 
prove, when tamed or domestieated, better able to understand when 
obedience to the signal meets with approval and disobedience meets 
with punishment. 

The sounds of articulate speech that at first most likely served as 
signals for actions gradually came to indicate objects and phenomena; 
Ihc number of sound signals increased and greater importance was 
attached to their force, lone, overtones, intonalion and sequence. And 
as sound language or speech developed, the apparatus producing the 
sounds also undei^ent certain changes. The sound analysers in man were 
perfected* alt hough they are not always so delicately attuned to the 
reception of the finer difTcrences of the frequency and timbre of speech 
sounds as those of some other mammals. But man is immeasurably 
superior in his comprehension of their inner content, especially when 
he is dealing with soine combination of sounds; in this respect his sound 
analyser is highly specialized and enables him lo distinguish a far greater 
number of sounds and ihcir meanings than any animal can. Theperiph- 

• F. Engels, FAe Dfaftritcs of Safvre, Mdscow ]954, p. 231. 
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eraJ region of man’s sound analyser, like that of some apes, un¬ 
derwent a process of reduction as can be seen in the almost complete 
immotility and the rudimentary nature of the muscles of the human 

crur. 

The conical region of the human sound analyser, according lo S. M. 
Blinkov’s researches (1955), differs qualitatively and structurally from 
the relevant region even in the anthropoids; this is also true of the entire 
temporal lobe. It is not only the temporal, frontal and parietal lobes 
of the cerebral cortex that are involved in speech functions but the 
cortex as a whole. 

Man alone is able to think in words: the second s>'stcm of signals, 
10 use Pavlov’s terminology, is an important basis for the development 
of consciousness. The second system of signals is intimately bound up 
with the first system that covets conditioned reflexes of the usual type 
and unites the conscious, sp^ifieally human conditioned reflex to the 
spoken word that indicates actions, objects, and the relationships between 
them, concepts, etc. Pavlov’s thesis on the second system of signals is 
one of the greatest achievements of Soviet science. It enables us to extend 
Bngels concept of the origin of speech in the course of work processes. 
This is a problem on which many Russian thinkers have focussed atten¬ 
tion. We find some interesting ideas on the inception of speech in A. M. 
Gorky's writing; 

Wc know that the abilities that distinguish man from the animals 
developed and still continue to develop in the course of labour processes; 
the ability to use articulate speech also grew on that soil.” At first, he 
says, verbal forms and measuring words (heavy, far) developed and then 
names for the implcrncnu of labour. In Gorky’s opinion there were no 
meaningless words in rudimentary speech, Gorky speaks of the close 
organic connection between human speech, the human mind and man’s 
labour activities: “Human reason flamed up during work on the reorgan¬ 
ization of crudely organized matter and is itself nothing more than 
delicately organized energy, energy that is constantly becoming still 
more delicately organized and which has been extracted from that matter 
in the course of work on it and with it, by the investigation and assimi¬ 
lation of its forces and properties.” 

It seems likely that articulate speech promoted the progressive devel¬ 
opment of man as early as the Neanderthal stage: the intensive growth 
of sp«ch at that period probably facilitated the conversion of early 
man into the higher type, the Cro-Magnon man. The later Neandcr- 
tlialcrs, with their ability to make fire, with the inception of the custom 
of burying their dead in caves and grottos that had served as dwellings, 
with their methods of working bone, were at a higher stage of develop^ 
ment than their predecessors, the early Ncanderthalcrs. 

Aniculate speech developed and grew more complicated among 
fossil men of the modern type, j.c., the new, “complete” or reasoning 
people, who went through the subsequent stages of the history of materia I 
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culture, ihe stages of social and economic development* at a constantly 

increasing rate. ■ ^ i 

As can be seen from the above brief outline modern man is the result 
of a long process of evolution which, in the first and most lengthy 
division of man’s phylogenic history, was a component part of the 
common evolution of the animal Icingdom and was subject to its bio¬ 
logical laws. , . , i. . ■ 

But the emergence of the first people with their labour, social habits 
and speech was a leap forward* a break in the chain of evolution. By 
means of an abrupt change, a sudden, decisive turn in the course of 
evolution* there began a new stage in the development of living matter 
in the form of emergent man. This was the be^pning of a completely 
new process of the formation of man. Men-in-the-makiPg were not 
animals, as B. F. Porshnev assumes (1955). when he regards only repre¬ 
sentatives of the spweies Homo sapiens as people. 

The labour of the most primitive and early man who made hi$ ow n 
tools differs qualitatively and in principle from the labour of beavers, 
ants, bees or birds building their nests* Only natural, biological factors 
operate in the evolution of animals. 

The conversion of the ape into man took place under the influence 
of a whole group of social and biological factors: this formative prtscess, 
qualitatively different from the evolution of ihe animal kingdom* can 
only be understood from the standpoint of Engels dialecticalmaterialist 
concept of the decisive role of labour. 

The dialectical materialist concept of the making of man, his brain, 
speech and thought serves as a $ound basis in Soviet anthro|wlogy for 
profound research into anthropogenesi^* for the struggle against every 
kind of idealist hypothesis in this branch of the science of man and also 
in the study of races and the exposure of racism on the basis of anthro¬ 
pological data. 


A^OOERN yWAN <NEANTHROPUS> 


t. UPPER PALAEOLITHIC MAN 


^ Palaeolithic cultures had 

r*" 1"^ fi'" Neanderthal men. No 

Neanderthal fo«il bones ha\-c been found together with Upper Palaco* 

mhic stone imijements. The skulls of the Cro-Magnon and mher fossil 
men of the modem type had a straight rorchead. sopra-orbital arches 
(in place of ihc ndge) and a chin or memal protuberance all of which 
are features posses««l by the skulls of men with a higTSd o/jh^S 

SnT’r'' also distinguishes the Cro* 

Magoon from the Neanderthal men. With the aid of new techniques 
their tools were made with much greater skill, some of them were of 
bone or horn {% 147J. They also fitted handles to some tools ww5t 
marked u big and important step forward. 

The Upper Palaeolithic is divided into three epochs^Aurienacian 
Solntnan and Magdalenian. They arc equated with the second^half of 

ll-v* end of the glacial epoch and to 
a considerable cjtienl with the postglacial epoch, towards the end of 

NeSitW?."'"* dmsion, the New Slone Age. or 

The Upper Palaeolithic began when it was still extremely cold in the 
sccoirf haff of ,ho period of maximum ghoiariou. ThoTuS taduid 
we reindeer, mammoth, woolly rhinoceros and the wild horse (fie 14Rt 
The number of squatting places in caves, grottos and under overhanging 
cliffs was much greater in the Aurignac than in the Mousterian phase^ 

encampments in ihe^open 
(fig. 149). It ^as in this warmer epoch that they began their intensive 
hunting of ihc wild horse (fig. 150): the extent of horse huntllirmTti 
judged from the fact that the bone remains of about lOQ.CMXl horses 

fWiL^-^rh Solutnd (France). The Cro-Magnon 

folk also hunted Ihc aurochs (fig. |3I). ® 
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Fig:. I4S. Miinvmoth hum. 
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Camping grountis in the open predominate in the Soiutre Epoch. 
Laurel-leaf spcarhcEids and bone arUcIcs arc typical of the implements 
of that epoch, 

[n the MagdaLenian Epoch the cold returned to some extent—this 
epoch corresponds to the Wilrm glacial epoch. The Cro-Magnon folk 
Were again driven more fnit[ijently to their caves. They had to dispute 
the ownership of these caves with the wild animals that were their 
rivals in the quest for a dwelling. Reindeer hurting is typical of the 
Magdalenian Epoch when the an and technique of tool-making under¬ 
went a radical change. Typical of the new epoch were the tiny stone tools 
(microliihs) and many artifacts of bone and horn. 

The most important find of Cro-Magnon fossil bones w'as made in 
the Cro-Magnon cave on the River Vezirc near Les Eyzies, Departement 
Dordogne, France, in 1868. The cave con mined five skeletons from which 
it may be judged that they were a tall race of people up to 180 cm. 
(6 feel} in height, The cranial capacity of the skuSI is very great, one of 
them being 1,590 cx. The face is very broad, the supra-orbital arches 
are rather prominent but there is a depression between them (glabella) 
as in modern skulls: in other words there is no thick supra-orbital ridge 
Or torus that is so strongly expressed in Neanderthal types. Traces of 
the Cro-Magnon culture were also discovered in the cave - these included 
bone harpoons in addition to the Upper Palaeolithic stone implements. 

in 19® the skeleton of a modem-type man was found under an over¬ 
hanging cliff at Combe-Cape lie, near Monferran (Dordogne, France), 
The skeleton lay absolutely untouched in the very lowest Aurignacian 
cultural stratum. A large number of flint tools and drilled shells were found 
with it, The bones of the skeleton had been calcified by the lime contained 
in the water dripping from the roof above it and were excellently pre¬ 
served, The skeleton is of great antiquity: judging by the implements 
found with it the Combe-Capclle man lived in the Early Aurignaeian 
Epoch. His height was only a little over 160 cm. The long axis of the 
skull was very long (index 65.7), The German anthropologist, Hermann 
Klaaisch, gave it the name of Aurignaeian man. Some scholars are of 
the opinion that the Aurignaeian man could well be called a Cro-Magnon 
man like other representatives of the modern type such as those taken 
from the Cavillon grotto in France (fig. I5Z), 

In 1936, on the territory of the U.S.S.R, the remains of Cro-Magnon 
types were found in the Mursak-Koba grotto on the left bank of the 
River Chornaya near the village of Gorgun (Balaklava District, Crimea). 
The find consisted of the skeletons of a man and a woman buried to¬ 
gether (S. N, Bibikov, L9d0; Y. V. Zhirov, 1940), The male skeleton 
(piiriially destroyed) had a length of 180cm.; the female skeleton was 
well preserved and had a length of 160 cm.; the skeletons belong to the 
Mcsoliihio Epoch. 

S, N, Bibikov and S. A. Trusova, who discovered them, had previously 
discovered an undamaged male skeleton of the same epoch under the 
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Fig. 147. Slone and bone from Upper Fatacoliihie- 

lui'pMifis i —b<&fK ii|X4rfHadi; J, 4 —Itim ipurbradi; S —tool fev 

dF—coiicr Ikni^); 7—Knpw: 4nH: ih^netA\v itli^rp^wr; |0i. Ji—bwK 

pwdbei. (Re<i-iKed4 
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Fifr Cro-Miigron folk molcine lools. 
AfW E- Fot^ukf, 19 ^^. 
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Fij. 152. Cro-Magnon buria] in Cnvillon grotio. Menton, France. 

After J. MiCaidy. 1934, 


Fatima-Koba clilf in a gully leading into the River Chornaya. The length 
of this skeleton was 168 cm. Thu prominenl facial region and some other 
Features indicated a Negroid admixture {M. M. Gerasimov. 1955). 

Finds of this type give rise to the idea of the common origin of the 
black and white races. One of the latest discoveries made by Soviet 
scientists tends to support this view. When archaeologist A N. Rogachov 
was excavating in the village of Kostenki on the banks of the Don some 
45 kilometres soutli of Voronezh, he discovered a burial dating back to 
the beginning of the Upper Palaeolithic at the squatting place ^Kostenki 
XIV, a place known as Markina Gora. 



Fig. 153, Slrujl Koslmici XIV frtiin Upper Patacolithic burial, camping grouad Martcina 
Gora, near village of Kostenki, 45 km. souili of Vorenedi. Resfoted by M. Gerasimov. 
Vi luiufil liie. Alter C. DebcU, I9jf. 
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Fig, li4, CfoMjjfron skeletons; youth (right) and woman, both with some 
Negroid feantres. From La Orolie ttes Enrants. Menton, France. 

R,VemtBV, 





The complete skeleton of a young man about 25 years of age was 
found lying on it& side. The study of the skuli <lig. 153) drew the alien lion 
of anthropologist G. F. Debets to the very wide nasal orifice and the 
prognathous jaws. Since these are features typical of Negroid skulls, 
Debets considered that the skeleton was evidence of the penetration of 
southern types to the north, possibly from the area of Asiaj^Minor. 

On the other hand, this skull with its mixture of Negroid and Europeoid 
features resembles the skull from Grimaldi and supports the idea of the 
phylogenic relation of the black and white races and, consequently, the 
thesis of the unity of mankind that emerges from the materialist con¬ 
ception of antlirop»ogcnesis. 

A. N- Rogachov and P, ], Boriskovsky also discovered other skeletons 
of fossil man at Kostenki (G, F. Debets, 1955; V. P. Yakimov, 1957). 

In addition to the skeletons from Cro-Magnon and Combe-Capelle. 
other types of man closely related to them have been discovered. The 
Grimaldi folk, for example, lived in Europe at the very beginning of the 
Upper Palaeolithic ; remains of these people were found in La Grotte 
des Enfants near Menton on the borders of France and Italy. The 
skeletons found there belonged to a youth of 16-17 years and a woman 
30-40 years of age; they were people of small stature (157 and 155 cm,| 
and possessed certain Negroid features (lig. 154). 

The Grimaldi type is a possible indication that Negroid elements 
penetrated from Africa into Europe. In those times people of different 
races could migrate from Africa to Europe and back. So far the Grimaldi 
skeletons arc the only find of their kind and the penetration of Negroid 
elements from Africa into Europe was probably of a limited nature. 
The development of the Negroid race in that epoch is shown by the male 
skeleton found at Asseiar, a post in the Sahara Desert 400 km. to the 
north-cast of Timbuktu (Timbuctoo) and 20 km. to the south-east of 
cl-Mabrouk (fig. 155). 

in the Solutrean Epoch in Europe there lived the Briirn nice. The 
cranial vault of ore represenlalive of this race was found in 1871 near 
the town of Briix and the skeleton of another in 1891 near Briinn (Brno) 
both in Czechoslovakia, This race of people had extremely long skulls: 
one of them has an index of 68.2 with strongly developed supra-orbital 
arches. This, added to other features, approximates the Brunn type to 
the Neanderthal. But the cranial vault is higher than that of the Neander¬ 
thal type and there is a chin which, in general, makes the Briinn skull 
closer to that of the modem type of man, like the skulls of the Grimaldi 
folk or the Aurignacian skull from Combe-Capellc. 

Some anthropologists regard the remains of fourteen skeletons found 
at P^edmost, Czechoslovakia, beginning with 1880 a$ belonging to the 
Briinn race. According to data cited by J. Matiegka (1935). the skulls 
of this series have a big cranial capacity; skull Ilf (male)-1.608 c.c.: 
skull IV (female)-1.518 c.c.; skull IX (male youth)- 1,555 c.c,; skull X 
(young female)—1,452 c.c. Characteristic features arc—strongly devel- 
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Fig. 155. Skull from Assebr, Sahara. North Africa. 
Abo-vt Vi iL«' After H. 19J9, 


oped &Lpni-orbiLal arches ond a sloping forehead (fig. 156). Matiegka 
was of ihe opinion That the skulisp from a morphological vicwpoinl^ 
come bclween the Early Quaternary types of mart and modern rnan. 

Neanderthal features are found ih a nutriiber of other types besides 
the CroMagnon types from Briinn. although they are not always so 
pronounced. The Oberkassel skeletons discovered near Bonn (Gerrnany) 
in 1914 possess some of these features- The skeletons are those of a woman 
of about 20 and a man of 40-50 years of age. They are Cro-Magnon 
type with heavy supra orbital arches and the face is very wide between 
the chcck-boncs (figs. 157-158). 

The Cro-Magnon skulls found at Pod baba. Tilbury, and other places 
all retain certain Neanderthal features. 

A special place is occupied by the craniat vaults with features of an 
intermediate type found on the territory of the U.S.S.R,—the Podkumok+ 
Skhodnya, Khvalynsk, Severskaya and Kebelai types. 

The first of these was found during excavation work on the River 
Podkumok. near Pyatigorsk^ in 1918. It was described by M* A. Gremya- 
tsky In 1922. His study of the skull showed that the pronounced supra¬ 
orbital bony processes, the posteriorly lower supra-orbital ridge, the 
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W. Gudclis and S. Fovjlonis (1952) have reported ihc hnd, in Lithuania, 
of an iticomplclc cranial vault with transitional features. In 1950, near 
the village of Kebeliai, Klaipeda Region, a human frontal bone with 
small pieces of the temporal bones attached was taken from a gravel 
quarry. The supra-orbita! arches are strongly expressed, the forehead 
is sloping and narrow; these and some other features are regarded by 
the above-mentioned authors as being analogous to features of the 
Skhodnya vault. While noting the Neanderthal features they neverthe¬ 
less regard this individual (male, 30-35 years) as bclon^ng to a modem 
type of man. The cranial vault is not of very great antiquity: according 
to the geologicai chronology of Lithuania the cranial vault belongs to 
the litloral period (3,000-4,000 years B.C.) which corresponds to the 
Mesolithic or the beginning of the Neolithic. Another intcrasling find 
was that of a child’s skull at Slarosclyc, Crimea {Sovtefskava Elnografia^ 
1954, No, 1). 

Skulls with these transitional features arc occasionally found among 
collections of modern skulls. This is evidence of the descent of Cro- 
Magnon types and of modern man in general from the Neanderthal 
type. The Cro-Magnon type has not completely disappeared; in some 
places it is clearly expressed even today, for example, in the physical 
features of ihc people of certain parts of France (G. F. Debets. 
1936). 

Many scholars have raised various objections to the opinion 
that the Neanderthal type was the starting-point of modern man. 
The diflerence in the structure of the teeth, for c.xample, has 
been pointed out; this is expressed, in particular, in the big 
dental cavity of the Neanderthal molars extending almost to 
the end of the long and short roots. As we have already men¬ 
tioned, this type of tooth is known as taurodontaJ to distinguish 
it from the cynodontal tooth of modem man with its long 
roots and small cavity (Keith, 1933). The taurodontal form, however, 
is occasionally found among modern people; in some human groups 
it occurs in as many as 20-30 per cent of individuals. 

The extent to which the Neanderthal type spread all over the Old 
World shows the great viability of this species of hominid and of its 
successful adaptation to varied geographical conditions, including the 
difliculties that were placed in its way by the ice age. 

"Just as man learned to consume everything edible,” wrote Engels. 
”he learned also to live in any climate. He spread over the whole of the 
habitable world, being the only animal that had the power to do so on 
its own account. The other animals that have become accustomed to all 
cli ma tes— domesticanimulsand vermin—did not become so independent¬ 
ly, but only in the wake of man. And the transition from the uniformly 
hot climate of the original home of man to colder regions, where the 
year was divided into summer and winter, created new requirements; 
shelter and clothing us protection against cold and damp, new spheres 
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Fig 158 Fossil mnn from OberkasMl. Wesicrn Ccrrnajiy. 
Rectmsirucied by M, Gmsimov. 
hilMTlMn of AinhjroEKsWif. 


for Jabour and hence new forms of activity, which further separated man 
from ihc animal.^** 

Adaptation to the various climatic changes during the Quaternary 
Period was one of the reasons for man’s intensive evolution, the develoi> 
ment of production and of the physical organiication of man himself. 
By the beginning of the Upper Palaeolithic the industry and physical 
type of the Ncanderthalcr had been transformed into the industry and 
physical type of the Cro-Magnon man. 

Did this process of transformation proceed at the same rate and with 
the same case everywhere? Were there races of Neanderlhalcrs that be¬ 
came the separate prototypes of the Europeoid, Moneoloid and Negro- 
Australoid racial divisions of modern mankind? These are urgent 
questions that have been raised during the past few decades by anthro¬ 
pologists in the Soviet Union and abroad, P, W^eidenreich, for example 
propounded a typical polycentrist hypothesis which postulated four 
centres for the making of modern man; the original homes of the Europe¬ 
ans, Mongolians, Negroes and Australians, four areas in which the chief 
races look shape. From this is drawn the conclusion that there is no 
relationship between the races. 

Another viewpoint, elaborated in the form of a monocentrist hype^ 
thesis, has been propounded by the Soviet anthropologist Y, Y, Roginsky. 
He show^ that the races of today have a complex ofskulJ characterislics 
(he studied a series of skulls from each race) indicating that in their 
physical structure they more closely approximate each other than 
Wcidcnreich's hypothesis allows for. The documentary data posscs-sed 
by Soviet anthropology, taken in conjunction with Engels' labour theory 
of anlhropogcnesis, are sufficient to refute Wcidcnreich’s not very 
1946)*^'''^* c^wislructions (Y, Y. Roginsky, 1949; M. C, Levin, 

How was the transition from the Neanderthal type to modern man 
effected? What factors made possible the final stage in the long process 
of transition from ape to man, to the man who perfected himself under 
the influence of the most powerful factor—labour? 

According to Roginsky s theojy (1936, I93g) ihc dcvclopmenl of the 
Neanderlhalera into Cro-Magnon typc-s took place in the primitive 
communities that emerged from the Mousterian hordes; the horde with 
its semi-animal egoism and still insufficiently curbed savage instincts 
became a higher social body, the gens or dan (S. P. Tolstov, 1946), The 
formation of a real community out of the primitive horde is one of the 
inost distinctive culminating fealurcs of the making of man. The contra¬ 
diction between savage instincts inherited from the previous stage in 
the development of the primitive community and the growth of labour 
techniques was overcome and was the beginning of more complicated 
social relations. And those communities that were better adapted to the 

* F. Engels. Thf Diakaks of Nufarr. Moscow 19S4, p. 2J7, 
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Fig. 159 . Druwinins ofuniinsib iiutic by iincient hunters on of Zar=iuE-Sji 
Gor^p Siuriktiiin-Dary^ Region. U/.bcki:£l^n. 

1-mco b>' A. Kltiklov [LEid A. ncipitiVx>^ ACuKuni of Aii4hn»FgktEr, SEiiie IJiilv^iy. 
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new living condilions and had ihe more progressive social organiza- 
lion proved ihe most viable, 

it is probable Lhat by ihJs time nniuia] selection no longer had such 
great signlficaiice as il had had in the main period of ihe formatiori of 
man, because man., in ike narrow sense of the word, was aow^ fully 
evolved. The hand and the foot had reached a high level of development* 
the pelvis had turned to an angle of about 60^ with the horizontal; the 
vertebral column had, at Iasi, acquired its human curvature; the neck 
had acquired its distinctive shape; the head was now poised directly on 
the spine and was well balanced and the brain had reached a very high 
level of development in all representatives of the human race. A new' 
being had developed from the more primitive, less specialized form of 
the Ncandcrthalers. a being that could with all justice be said lo belong 
to the spedcs Homo sapiens^ reasoning man. When Linnaeus gave man 
this name to distinguish him from other living beings he ga^'e it a special 
significance. He regarded the human intellect as being a particle of the 
divine spirit. We may retain Linnaeus' term since it is firmly established 
in science, but we must give it a new meaning; by reason wc mu&l under¬ 
stand the purely matcrialisi ability to think, which devclc^ped to the 
greatest extent in modem man some tens of thousands of years ago. 

The postglacial epoch has lasted about 15,000 jears. The end of the 
Upper Palaeolithic in Western Europe came about 10.0(KH2.000 years 
ago. Since that time there has been a further change in fauna and flora 
due to the ending of the ice age. 

At the end of the Upper E^laeoloithic man was hunting the deer 
and very often, the mammoth. He had taken to fishing as an occupation 
which* in turn, led lo the invention of a number of special new imple¬ 
ments. The groups still lived in caves as the climate continued quite 
cold. 

Parallel to the Cro-Magnon types that had formerly existed, new 
types appeared, not only dolichocephalic (long-skulled) but also bruehy- 
cephalic (round-skulled) races. The physical type of Neolithic man 
very closely resembled that of men living today. Probably the most 
remarkable difference between the living and fossil representatives of 
modem man is lo be found in the structure of their teeth and jaws. 
This is no doubt due lo the change in diet that had, in the past, un¬ 
doubtedly been of a much cruder nature. Keith (1933) summarizes 
these differences as follow^s; the fossil races of man all had wisdom 
teeth that showed some reduction in size and development; the crowns 
of the teeth were badly worn down; diseased teeth were rare* In modem 
man some of the wisdom teeth, sometimes even all of them, erupt 
at a very advanced age and in some eases do not appear at all, the 
grinding surrace of the teeth Is not greatly clFaced and diseased teeth 
are common. 

The culture predominating at the end of the Upper Palaeolithic 
has been called the AziLTardenoise culture from the names of twfo 
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cncampmenls di^civcn:d in France. The older of them at Awl (in the 
foothills of the Pyrenees) i$ dislinguisiicd by flat harpoons and pebbles 
ornamented with coloured symbols. The later culture, Tardcnoisc (in 
northern France) is distinguished by microlithic tools of peculiar shapes, 
resembling trapezia and segments. This culture is also called Mesolithic 
because it is intermediate between the Palaeolithic and Neolithic; it 
has, further, been called Epipalacolithio (M. V. Voyevodsky, 1934, 1950, 
1952). The bow w as invented and the dog was domesticated in this period. 

The real Neolithic, or New Stone Age, is distinguished by the appear¬ 
ance of polished and drilled stone tools, the use of pottery, the building 
of pile dwellings and the taming and domestication of various animals. 
First of all man lamed mammals, the oldest of which, as we said above, 
was the dog. then came the pig, the horse, the cow and the sheep. 

All these varied and bencitciai cultural achievements could only have 
made ihcir appearance through the progressive development of human 
collectives, the primitive comm unit ics. The hunting of wild animals 
continued and they are depicted, although in a more schematic form, 
on cliffs and the walls of caves (fig. 159), 

The cave ceased to be the permanent habitation of man in the Neo¬ 
lithic Period. In addition to pastoral pursuits the tilling of the ground 
was begun, a prominent part in the latter belonging to the women of 
the community. The beginning of a new turning-point in man’s economy 
w'as the discovery of the useful properties of metals. Metallurgy was 
used with tremendous success by man in the course of his further social 
development (the Bronze Age, the Iron Age). 

2. FALSE HYPOTHESES CONCERNING THE ORIGIN OF MODERN MAN 
AND THEIR CRtTlCtSM 

Many hypotheses concerning the origin of modern man have been 
proposed, but we shall first of all esamine some of those that claim 
that the modem type of man has existed for all lime. Oswald Spengler 
(1933) declared that wc know nothing of man having had any ancestors 
and that man has always been what he is today. The Neanderthaler 
is to be seen at any public meeting, he maintains. This assertion is 
obviously dictated by his hatred for the people and contradicts all 
the known scientific data on the skeleton of the Ncanderthaler and 
that of modern man; it is a weak attempt to prove that the modem 
type of man has existed throughout all time. The views of sueh reaction¬ 
aries as Spengler must be resolutely refuted. 

Equally unacceptable is the hypothesis propounded by Kasimir 
Stolyhwo (1937) who considers the Neandcnhalers to have been one 
of the human races, a variety of Homo saptins^ and that they are the 
form typical for the Mousterian Epoch. He also believes that the 
Neanderthal type is still to be found here and there among modern 
men. 
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The more ancient hotninids. with th«r strongly expressed supra- 
orbitiil rtdge. low cranial vault and no chin ate, according to Slolyhwo, 
plus varielies of prencandert haloids, and those with more regular 
relief and higher cranial vaults are minus varieties of postneander- 
tiialoids. He supposes the majority of the latter to be hybrids from 
Ncandcrtitalers and modem men and those with the more massive 
skeleton to be the real descendants of the Neanderthalers. None of 
Slolyhwo’s conceptions, however, can refute the theses of stadia I devel¬ 
opment and the regular line of descent shown by the physical types 
of fossil hominids and the absence of Ncanderthaloid groups among 
modern mankind. For Stolyhwo's hypothesis it is necessary to approju- 
malc the modern Australians and the Ncanderthalets; this, of course, 
is false since the Australians are obviously Ncanthropic in thetr physical 
structure, that is, they are people of the modern type with supra-orbiial 
arches and no ridge; they are not, furthermore, the result of crossing 
modem man and the Meander thalers. . j r 

Another objection to the theory that modern man descended from 
the Neanderthal type claims that modem man not only existed simul¬ 
taneously with the later Ncandcrthalers yhis could be accepted m 
certain cases), but that he existed much earlier, at the same lime as 
the earliest Neandcrthalcrs and even the ape-men. Such great antiquity 
was attributed to the Eoanthropus or Dawn man, well known in 
anthropological literature. In 1911 it was announced by Charles Dawson, 
that at Pilidown, some 70 km. south ot London, the lower jaw and 
parts of the cranial vault of a very ancient man had been found. Later 
Dawson reported the find of small fragments ot a simitar skull and 
a lower canine tooth near the place where the first was found. 

The lower jaw with its canine tooth projecting well beyond the other 
teeth was very simian in its appearance and was in complete disharmony 
with the skull bones. Despite this, British anthropologists announced 
that the cranial vault and the mandible belonged to the same skull of 
a fossil type of man. The English anatomist and anthropologist. Sir 
Arthur Keith, made various reconstructions from the fragments, 

Soviet scientists were always very doubtful of the Pilidown find. 
Its unauthcntic character was exposed in 1954. U was shown that the 
mandible was that of a modem chimpanzee that had been treated 
with bichromate of potassium to give it a semblance of antiquity 

(M. A. Gremyatsky, 1954). , . r t 

An analysts of the Eoanthropus finds demonstrated the failure ot 
an attempt made by bourgeois scientists to prove ihal modern man is 
more ancient than the Neanderthaler, his predecessor. 

A fragment of a female skull found at Swanscombe on the River 
Thamcs^EiJgland) in 1935 has lately been linked up with the Eoan¬ 
thropus skull. Great age is attributed to this fragment on account of 
the Aclieulian stone impiements found w'ith it; its geological antiquity 
is open to some doubts (G. 1. Petrov, 1939). 


Judging by ihc fragment found, ihe length of I he skull must have 
been 1^5 mm, and the width I44miti-: the cranial capacity has been 
estimated ai about 1350c.c.; the cranial vault is low. 

Y. Y. Roginsky (1947) made a special study of the fragment and 
demonstrated quite convincingly that the occipital bone of the Swan- 
scombe man shows specific Ncandcrthaloid features. 

The incorrect interpretation of the Oldoway skeleton is an in.stmctivc 
example of an attempt to attribute extreme antiquity to modern man. 
The skeleton was discovered in 1913 by the German geologist Hans 
Reck to the west of the Kilimanjaro volcano in East Africa at a place 
calk'd Oldoway. 

The skeleton was well preserved and was found at no very great 
depth below the surface. The type was very reminiscent of the modern 
Massai, an African people. The teeth had been sawn down like those 
of some African tribes. The skeleton was in a crouched position and 
seemed to have been securely tied before burial (M. F. Nesturkh, 1912), 
Ancient fossil fauna remains were found in I he same stratum. Hans 
Reck e.xprcssed the opinion that ihe Oldoway man had lived 250,000 
years ago. 

In the opinion of olhcr scholars the Oldoway skeleton was that of 
a modem African who had merely been buried in a stratum of earth 
containiiig fossil bones of ancient animals. 

An expedition equipped in 1912 to check up on the skeleton CDnsislcd 
of Hans Reck and two other scientists; they discovered stone imple¬ 
ments of great antiquity and the fossil remains of Tcjiiaiy mammals. 
The extreme antiquity of the skeleton, however, was not confirmed 
and a study of soil adhering to the bones revealed that it contained 
a mixture of soil from the surface layers, i.e., layers of lesser geological 
age, C. F, Cooper and D. M. S. Watson (1912) were of the opinion 
that this indicated the more recent nature of the burial. Reek's 
unfounded attempt to attribute antiquity to the remains of a modern 
man was exposed. 

Thus the story of the discovery of an ancient representative of modem 
man in Africa proved to be false, a legend that had been invented and 
supported by those scientists who wanted to prove that modern man 
is more ancient than the Neanderthal type and has existed for almost 
the entire Quaternary Period. The course of evolution taken by ihc 
Upper Tertiary Primates and the Quaternary hominlds, as we have 
seen, contradicts this vicw*poini, tl was with good reason that many 
sclenli&l& did not believe the legend of the Oldoway man. The legend 
was completely exposed at the World Congress of Archaeologists held 
in London in 1912, 

A recent discovery of a similar nature was that of a skull found in 
194S in the Font^khevade cave, Departement Charente (Franoc) by 
archaeologist G. Hcnri-Manin, who announced that her find was of 
greater antiquity than the Neanderthal remains. The fallacious nature 


of tills aswriion was exposed by Y. Y. Roginsky (1950), who made 
a comparative study of the Fontechevade skull. Neanderthal skulls, 
modem skulls and those of the transitional type. His analysis showed 
that the skull, which the French woman scientist and the Amencan 
anthropologist Laurence Eisley had declared to belong to a repre* 
senlative of the species Homo sapiens, was one of the Neanderthal 

A German scientist, the biologist, Otto Kleinsehmidt, well known 
for this idealist theory of “biological circles,” also supports the erroneous 
idea that modem man has existed for all time. According to hts hypo¬ 
thesis every species develops as an independent agglonieralion 
of varieties and other liny subspecies and it is not in any way related 
with other circles of forms. The question of the ancestors of the 
particular circle of forms under discussion is of no great intetcst to 

Kleinsehmidt. j r _ 

Kleinsehmidt needed such postulates to neinove the ground from 
under Darwin’s materialist theory of natural selection eombmed wiin 
the formative inriucnce of the ensironment in the course of the evolution 
of the organic world. Using such negations as a basis, Kleinsehmidt 
makes a sharp demarcation of ihc human circle and absolutely 
man’s relationship to the anthropoid apes. He maintains that ail the 
fossil hominid forms, beginning with the Pithecanthropus, belong to 
the circle of reasoning beings. This links up Kleinsehmidt with Spcngler 
and other reactionary scientists. ■ 

The pscudo-scientifk theory of the existence of the spKics iiotno 
sapiens itom the beginning of time is actually a denial of evolution 
and is closely related to religion. It is a veiled attempt to give a quasi- 
scientihe interpretation of the Biblical myth concerning the miraculous 

creation of Adam and Eve. . , 

Another group of fallacious hypotheses gives a purely biolo^cal 
explanation to the making of man, which, they allege, is independent 
of social influences. These are nothing hut metaphysical conceptions 
of man as a biped mammal. 

One such group of hypotheses lays special stress on the endocrine 
system and lendcmiously exaggerates the significance of man's lengthy 
process of indi vidual development. The delay is analysed as an important 
feature of foetalization typical of many vertebrate and invertebrate 
animals. Idealist scientists' interpret roetalmalion in the transition from 
Neanderthal man to the modern type by analogy with that of the 

animals, , , _ 

Dudley Buxton and G. R. de Beer (1932), for example, proceed from 
the fact that Palestine Neanderthal child’s skull Skhul I more greatly 
resembled that of an adult modem man than the skull of a modern 
child does that of an adult Palestine man. They assume that the skull 
of modem man took shape from one similar to that of the Palestine 
child as a result of an evolutionary process retarding forms at an early 


siage in indivldLial development, i.e., a process of pedomorphosjs, one 
that is almost the equivalent of foctalizalion. 

We cannot accept this viewpoint since it is quite impassible to reduce 
the Jcngihy histoiicaL making of man to purely biological categories. 
The very great enlargement of the brairip for example, is to a considerable 
degree due to man*s social development. This, in tum, led to a con¬ 
siderable enlargement of the cranium which has given the human skull 
outward similarity to an infant skull, be it a modern or a Patesiine 
Neanderthal infant. 

The view expressed by Buxton and dc Beer i$ closely related to the 
conceptions of Louis Bolk, a Dutch anatomist aud founder of the 
theory of foetalization, or retardation, in its application to the origin 
of man. He considers that there are many features in the physical 
structure of an adult that are due to the process of delay or retardation 
of a number of organs, among them some of the most important. 

In addition to the above-mentioned resemblance of the skull in the 
large size of the cranium as compared with the facial division, Bolk 
includes such ''infantile” features as certain peculianties of the body 
hair. The real causes of such an influence of the external resemblance 
are not revealed by Bolk who confines himself to a very unsatisfactory 
indication of the exceptional role played by the incrctory glands in the 
onto- and phylogenic development of man. 

Man, like other mammals, possesses glands that discharge their 
secretions externally such perspiratory, sebaceous and mammary 
glands, but there are others that discharge their secretion or hormones 
into the blood stream. These latter include the epiphysis, hypophysis, 
thyroid, parathyroid, the suprarenal and sex glands. 

The hormones secreted by the cells of any of the endocrine glands 
penetrate the w^alls of the tiny capillary blood and lyitiphatic vessels 
contained in large numbers tn the gland. The hormones enter the blood 
stream and thus reach the most distant parts of the organism and have 
a considerable effect on Its devetopment, especially on the nervous 
system. 

There can be no doubt that the degree of developmcni of the human 
body and its various organs to a great extent depends on the normal 
functioning of the endocrine glands. They must have played a definite 
Fok in evolution, although the role was most likely a limited one. 
Bolk exaggerates the importance of the glands. In this he agrees with 
Keith (1926) who attributes acromegalic features to the gorilla type 
of physical structure and resorts to an assumption, unfounded iu fact, 
that these peculiarities are to be explained by the intensified aclivily 
of the gorilla's hypophysis. 

Human hypophysis diseases cause acromegaly, an enlargement of 
the tissues of the face, fingers and toes, k has been shown that the 
gorilla hypophysis is not bigger but smaller than that of a human being. 
And so Keith could find nothing else to add to hts hypothesis than the 
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statement that although the gorilla hypophysis is small it must have 
a secretion that is more active. This is eoniradicted by the Tact that 
the hypophysis of a man sufTering from acromegaly increases con¬ 
siderably in size which is contrary to the csplanalion (given by Keith 
and Bolk) of the peculiarities of the human type as being primarily 
due to the inerelory system and its fanctions. 

In explaining the phyiogemc process by means of foetalization Bolt 
also proceeds from the vmfonndedl assumption that changes in the 
endocrine system result from the action of some special principle of 
directive evoiution ascribed to the organic worid. 

Bolk's hypothesis is closely linked up with orthogenesis, an idealist 
trend in biology that opposes Darwinism, The explanation of man’s 
evolution exclusively by the peculiarities of endocrine glared devcio]^ 
inent can under no circumstances be deemed satisfactory. The idea is 
too narrow and one-sided and its incorrect nature is all too obvious 
(Y. Y, Roginsky, 1933). 

The evolution of any vertebrate animal and not of man alone cannot 
be explained as being determined by any one system of organs, The 
theory of foetalization as applied to man is, furthermore, an attempt 
to “biologize” his specific evolutionary path, The course of man’s 
ontogenetic development, moreover, itself underwent some changes, 
due. in particular, to the intensified development of the brain, the 
emergence of new physical proportions and the formation of other 
peculiarities that evolved through the influence of labour and other 
factors in the making of man. 

The external features of similarity with the infant stage of develop- 
ntent, that is, some foelalizatton features, emerged as a result of man's 
special evolutionary path, w'hcn the head, iti connection with ercet 
locomotion, was relieved of superfluous muscles and bony ridges. 
Highly developed erect Jocomotion typical of modem man was itself 
the result of the lengthy influence of labour. 

The human brain is not retarded at the infant stage and, in the adult, 
is not an enlarged infant brain. On the contrary, its long period of 
growth in size and complication is an exception to the general law of 
early cerebralizalion that is a typical feature of other mammals whose 
brains complete their growth at an early age on account of ihctr early 
maturation. We cannot speak of the foetal nature of the adult brain 
merely on the basis of its size and shape. 

Lt was because man's immediaic simian ancestors possessed a brain 
that was already at a high stage of development that the formation of 
a human brain of great intricacy was at all possible. The anatomically 
and physiologically complicated human brain, however, owes its exist¬ 
ence to a still greater degree to man's social life with its labour processes 
and articulate speech; to this must also be added the influence of a meat 
diet (F. Engels). As social rcinlions that arose in the course of primitive 
man’s formation grew more and more complicated, those individuals 
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who po$scs$cd the most highly developed braJns stood the greatest chance 
of surviving. But Bolk considers man to be something in the nature of 
a “neoteinic larva" of the American amphibian, Amblysloma, which, 
it will be remembered, breeds in the larval stage when it is called the 
axolotl Bolk's interprelation of anlhropogencsis is tantamount to 
wiping out the entire history of man's making (M. A. Gremyatshyp 1939), 

From this it follows that the e;\planation of the similarity between the 
skulls of the Palestine child and the modem adult given by Buxton and 
de Beer is also unacceptable. Y. V. ftoginsky (1933), in his refutation 
of BoJk's hypothesis, shows that in the period of embryonic development 
not only delay but also acceleration of organic development is ty^jical 
of man, but such conceptions as delay and acceleration are insufficient 
to characterize the fnechanism of the processes taking place during man^s 
formation and that disregard of all connection between the structure 
of the body and the environment is something that cannot be accepted. 
The foctalization theory completely alienates form from function, 
Y, Y. Roginsky justly i^inis out that the theory of human evolution 
without an. ancestor, without a habitat, without erect locomotion and 
without tools to work with, cannot be regarded as being in any way 
!ialisfaciory, 

Bolk'$ views on anthropogcncsis constitute. If one may so express it, 
"biologization from within." 

There are other scientists whose efforts to explain the origin of man 
amount to "biolo^zation from without,” i.e., they explain man as a 
purely biological being whose long period of historical development 
primarily due to the way in which hi$ natural environment was irans-^ 
formed and not to his social and economic development. 

These views, which we term conditionally the geographical conception 
of anthropogenesis, are widespread among anthropologists and other 
scientists abroad. The class content of such hypotheses is quite clear; 
there is a deliberate mixture of natural and social factors and mankind 
is equated w\\h an ant-hill or beehive or with some colony of gregarious 
animals, stich as the weaver birds that live in large numbers in huge 
communal nests, or beavers with their dams and houses. 

There is no doubt that geographical conditions have an influence on 
the development of culture, labour techniques, society and on the 
physical type of man himself, Bui the question is — how extensive and 
how profound is this influence, how is it effected and has It been equally 
strong at all stages of man's making? Could natural condtitons have 
effecled the ape-men in the same way as they do modem man? How can 
one minimize the significance of social surroundings that am second 
nature specifically for man, and outside of which he cannot continue 
to exist? 

Primitive human society developed on the basis of the production of 
tools which, to a certain degree, may be regarded as “artificial organs.'" 
The making of man was conditioned, on the one hand, by external 


influences and, on the other hand, lo an incompambly greater extent, 
by the typical course of society itself, i.e.. in the first place by the progres¬ 
sive development of labour processes and the production relations that 
grew up in the primitive eommunity as a result of that deve op- 

ment, . , 

The process of social development became automatic on account ot 
the internal contradictions that were constantly arising due to the inecs- 
santly changing relations between the primitive community and nature 
and being solved by that community. The hunting of the bigger mammals, 
for example, could only have become possible at a certain stage of tech¬ 
nical development. It was a step forward compared with the preceding 
stage of development when the difference between men and women m 
acquiring the means of existence had been much less significanl. The new 
methods of obtaining food by hunting big game were mostly applied 
bv the men, while formerly the catcliing of small animals and the gather¬ 
ing of roots and berries for food were mostly womeri’s occupations. The 
hunting of medium-siaed and big animals gave experience and inventive- 
tiess a special significance, since the slightest lack of caution would not 
only allow the animal to escape, but might lead to the death of the 
hunters by their being gored by an elephant's tusks or by being crushed 

under its feel. . 

While giving the geographical and other natural conditions their 
proper place, it must always be remembered that they exercised their 
influence on primitive man through the social medium which may have 
been weak but was nevertheless qualitatively dilTerent from any other 
medium. Those scientists are sadly mistaken who, like Hans Wcinert, 
believe that the stern conditions of ihc Quaternary Period with the changes 
of climate brought about by the ice age were the chief reason for r^n s 
high level of development through his cognition of the beneficial effects 

of fire and clothing. , 

The Ice age made man. said Hans Weinert (1935). This is an example 
of ihe wrong way of prescnling ihc cjuiistton since it mpcHafiicaliy reduces 
the factors of human evolution to the influence of cxiertial iiiedlu (A, N. 

Yuaefovich, 1937). . , .i. 

Actually Weinert is merely repeating the old views expressed by the 
evolutionist Moritz Wagner (1813-1887). Wagner believed that mans 
descent from the anthropoids was due to the influence of the ice age 
(although wc must point out that In 1871 this scientist indicated the 
important role of the artificial fabrication of tools in the process of 

anthropogencsis). . , i. 

Weinert regards the use of fire as the integral clement^ in man s make¬ 
up that must be given first place. Although fire is typical of primitive 
man (even for the Sinanthropus), it was not only the primitive people 
living in cold climates thul were a^uainted with it, but also those who 
had their habitat in warm countries where in many places it is damp 
at night and where it is often cold in the rainy season. There is no reason 
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to believe that primilive man discovered fire only as a result of ihe ice 
age. Nor can one deny the fact that the conditions engendered by the 
ice age were a strong stimulus to the development of man in those 
regions where he felt Its LnfLuence. Some human groups may have 
proved unable to withstand the cold and have perished. 

G. V. Plekhanov (1856-1918) also allribuled too great a role to 
geographical condillonSv He believed that jl was only the conditions of 
the geographical environment that enabled our anthropomorphous 
ancestors to reach that high level of Intellectual development that was 
necessary for them to become tool-making animals. 

We may judge the extent to which Plekhanov over-estimated the 
importance of gcograpiiical condiiions from ihe fact that he considered 
that this environ men i first and foremost conditioned the development 
of ihc productive forces on which the further development of economic 
and all other social relations depend. He maintained that the develop¬ 
ment of social and economic relations is, in the final analysis, deter¬ 
mined by the nature of the geographical environment. 

This is a case of the over-estimation of the significanec of geographical 
conditions, a mechanical reduction of the process of anthropogenesis 
and the adaptation of man's ancestors to the effect of purely external 
conditions. In other wordSn the atiribuUoTi of primary imporlance to 
geographical factors minimizes the role of social inflticnccs. 

Marx^ in his German Ideology, poses the question correctly: '^The first 
requisite for all human history is, naturally, the existence of living 
human individuals. The firsl fad to be established, therefore, is the 
physical organization of these individuals and ihc relations wiih all 
other natural forces that it conditions. It goes without saying that we 
cannot here deal with the physical qualities of man himself nor with 
the natural conditions^ geological, oro-hydrographic, climatic and other 
natural condiiions as man found them. All histoiy must proceed from 
ihese nalural fundamentals and modiheations due to the activity of man 
in the course of history."* 

In this statement Marx gives primary' imporlance to those activities 
of man that brought about changes in natural condiiions and in the 
physical peculiarities of man himself. The same geographical conditions 
play an entirely different part at differenl levels of the productivity of 
Dconomic forces; the oceans formerly separated peoples and hindered 
their development, but with the progress of navigation they began to 
unite mankind and facilitate social and economic advancement 

The significance of geographical conditions in human evolntion. 
therefore, must not be exaggerated, they must be given their proper, 
subordinate place in ihc analysis of the motive forces of anlhropogenesis. 
The external influence of natural conditions must be combined with the 
dcvelopmenml factors of society itself 

* TnmslateU from Marx-Engcls, Band 5, Abt. 1^ S. 10. 
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The rapid progress made by matt kind in Ihe last Few rnillcntiia and in 
the present historical epoc is positive conRnnation of the fact that 
society can go through a number of radical changes^ while the c?tiemal 
environment and the human physique itself remain almost unchanged. 
In any case, the changes are infinitely small when compared to the 
transformations that have taken place through social development. 
Comparatively small changes in the struclujre of the primitive commu¬ 
nity at the earliest stages of its development, on the contrary, brought 
about far more significant changes in the human organism since com¬ 
pletely new conditions of social labour had a direct determining influence 
on the way in which the human body was reconstructed: the human 
organism was still to a large extent simian and far from suHiciently well 
adapted to labour processes that, in their turn, w-cre constantly acquiring 
new forms. 

Without going into the details of other bourgeois conceptions ot the 
making of man we must say that, as Engels wrote, if even the materialist- 
minded naturalists of the Darwin school could not see the decisive role 
of labour on account of thousands of years of Idealist philosophy, it is 
no wonder that the works of a large number of biologist and anthro¬ 
pologists abroad arc saturated with idealism. Furthermore, we must 
stress the point that all such conceptions of anlhropogenesis, in par¬ 
ticular those that are formally genetic, inevitably lead to racist views on 
mankind and the races of mankind, 

Stalin allots the chief role to the organs of locomotion, the speech 
apparatus and the brain in the making of man, and his views on this 
subject are of interest from the standpoint of the problem of anthro- 

pogenesis. , 

“If the ape Ivad always walked on all fours, if it had never stood upright, 
its deseendant—man—would not have been able freely to exercise his 
lungs and vocal chords and, therefore, would not have been able lo 
speak; and this would have lundamentally retarted the development of 
his consciousness. Or put it another way: if the ape had not risen up on 
its hind legs. Us descendant-man—would have been compelled always 
to walk on all fours, lo look downwards and obtain his impressions 
only from there; he would have been unable to look up and around 
himself and, consequently, his brain would have obtained no more 
impressions than the brain of a quadruped. All this would have funda¬ 
mentally retarded the development of human consciousness, 

“It follows, therefore, that the development of consciousness needs 
a particular structure of the organism and development of its nervous 
system,"* 

The beginnings of labour activity among highly de veloped anthropoids 
such as man’s Upper Tertiary simian ancestors is quite conceivable even 
if their mode of locomotion was still half quadruped. We know, for 

• J* V, Vol. I h Moscow 1952+ p. 316. 


example, that the little Javanese monkeys, the crab-eaters, use stones 
to break open the crabs and shellfish they ase for food. They come down 
from the trees and on the seashore or river-banks, pick up small stones 
to use as tools and then throw them away. Such actions are what Marx 
called “an embryonic form of labour.” 

One can easily imagine anthropoid apes of the Australopithecoid type 
or pre-hominids, who were compelled to seek food in the open plains 
or savannahs, adopting various methods of oblaiiting food including the 
use of stones in the way the Javanese monkeys do. Since the brain of 
the anthropoid is much more highly developed, these prehuman forms of 
labour could easily have developed further, provided the necessary 
conditions obtained. 

A recently published report from Liberia tells of a male chimpanzee 
who brought the branch of an oil palm to a cliffsidcand there broke open 
the nuts with a stone. 

Probably some ancient terrestrial anthropoid apes, half quadruped 
and half biped, could have taken to the regular preparation of primitive 
tools. They would then have developed into ape-men and would probably 
have remained at the very low-cst cultural level to the present day. If, 
how'ever, their labour was ucoompanted by a transition to erect loco¬ 
motion, they would have been able to develop articulate sj^h and 
human consciousness through the ncoessLiy to perform collective labour 
activities. For, as Engels pointed out, the transition to erect locomotion 
was a decisive step forward in humanizing the ape. Only beings of the 
ape-man type could have developed on Earth without erect locomotion 
and they could never have reached a higher stage. One of the most 
important tasks confronting Soviet anthropology, therefore, is the 
profound study of the process of development of erect locomotion, the 
speech apparatus and the brain in man's ancestors, i.e., of men-in-the- 
making. and of modem man. 

3. THE RACES OF MANKIND 

The population of the world today is approximately 2,800J)00,000 
people. In the primary and secondary features of their external aspect 
and internal structure they all very closely resemble each other. For this 
reason the majority of scientists, from the biological standpoint, place 
all mankind in one species. Homo sapiens. 

Mankind, now occupying almost all the dry land (fig, 160>, even An¬ 
tarctica, is not homogeneous but consists of groups that have long since 
been given the name of races, a term that has become fixed in anthropol- 
ogy. 

A race of mankind is a biological group of people analogous but not 
homologous to a subspecies group in zoological classiliwtion. Each of 
the races has a common origin and emerged on a definite territory, its 
original habitat. Each race is characterized by a certain set of physical 
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peculiarities, mostly the outward appiaranw, morphology and anatomy 

of iu members. p.t. 

The chief racial distinguishing features arc: the mture of the hair on 
the head; the nature and development of facial hair (l^ard, moustache) 
and body hair, the colour of the hair and skin and the iris of the eye, the 
shape of the eyelids, nose and lips, the shape of the head and face and 
the length of the body, or height of the indhidual. , . , , 

The races oT mankinci are ihe subject of spcciaJ amhropological siudy^ 
In the opinion of many Soviet anthropologists mankind today consists 
of three great races each of which Ls divided Lnio a number of smaller 
races These laiter are again subdivided into groups of similar anihro- 
pological types which constitute the basic unit in anthropological system^ 

alics (Cheboksarov. 1951), . .j , ^ e j ,i,„. 

Within any of the races of mankind individuals arc to be found inat 
arc more typical and those that are less typical. There are races 
that arc more characteristic, more strongly c.vprcssed as well as those 
that differ little from other races. Some of the races are of an intertncdiate 

rh fi f flcter 

The Negroid- Australoid (black) great race as a whole is charactcrixcd 
by a definite comple?; of features that is most strongly expressed in the 
Negroes of the Sudan and which distinguishes it from the other two 
great races, the Europeoid and Mongoloid (fig. 161), Among the rwial 
features of the Negroid race are: black hair, in lightly coiled spirals or 
wavy; chocolalc-brown or even almost black (but at times yellow-brown) 
skin; brown eyes, a somewhat flattened nose that docs not protrude, has 
a low bridge and wide nostrils (some types have straight, nayower 
noses); the majority have thick lips; very many have long heads; the 
chin is moderately developed; the pans of the maxillary and mandible 
holding the teeth lend to protrude (mandibular prognaimsm). 

On account of the geographical distribution of the Ncgroid-Ausiraloid 
race it is sometimes called Equatorial or Afro-Australasian. The race 
is divided naturally into small races: 1) the western, or African, also 
called the Negroid race, and 2) the eastern. Oceanic, or Australoid race. 

Another complex of features is typical of representatives of the big 
Europo-Asian. or Europeoid (while) race. They arc: pinkish skin due to 
the blood vessels showing through It; some tove fair skin, othey have 
a darker lone of skin; many have blond hair and light eyes, the hair 
is wavy or straight and has medium or strong development on the face 
and body; the lips are of medium thickness; the nose is thin and proycts 
sharply from the facial region; the bridge of the nose is high; the folds 
of the eyelids are poorly developed; the jaws and upper part of the face 
do not project greatly and there is a medium or strongly projcctin g ehin, 
as a rule the face is not very broad. j t j 

Within the Europeoid great race (white) three smaller races are denned 
by the colourinc of the hair and eyes: the clearly expressed northern 
(blond) and southern (brunette} and the less clearly expressed middle- 
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European with intermediate colouring, A considerable part or the Rus¬ 
sians belongs to the While Sea-Baltic type group or ihc northern minor 
race. Typical for the Russians are light brown or blond hair, blue or grey 
eyes and very fair skin. Furthermore, the nose is frequcnlly retrousse 
and the bridge is not so high and is of a different shape Irom that of the 
north-western Europeoid type, the Atlanlo-Baltic group, rcprcsenUitives 
of which arc found mostly in the North European countries. The While 
Sea-Baltic group has many features in common with the latter group 
and together they form the North European little race. 

The brunette group of ihc southern Europcoids is made up of most 
of the inhabitants of Spain, France, Italy, Switzerland, South Germany 
and the Balkan countries. 
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The Mongoloith or Asio-Ameriwm groat ra^ (yellow) has a implex 
of features that distinguishes it from the Negroid*Australoid and Europe* 
Old races: the maiorily of the mprescnlativcs of the race have dark or 
Yellowish skin; the eyes arc dark brown; the hair on the head is black, 
straight and stiff; as a rule the beard and moustache do not grow; there 
15 %'cry Utile tiair on iH-c body? lypic^^ MoTig,oloids is the pecu lar 
arrangement of the epicanthus. or fold in the eyelid, which covers the 
inner angle, or canthus. of the eye. giving it an appearance of slant ; the 
face is rather flat; the chcek*boncs are placed widely apart; the c^n and 
the jaw do not greatly protrude: the nose is generally straight but the 
bridge is low; the lips have medium thickness; the majority are of less 
than average height. 
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Fi£L i6L R-epfcsi^liitivvs af races of mankind: 

/-^Eumpcurd; 7—NEXHiiM]; 3 —ArehE^f* of Juttluic of Xnthmiiok^, M^k^w 

vauiy. 


The full cqmpb)t of rhesc features is met with moat frequently among 
ihe northern Chinese who are typical Mongoloids but are taller. Other 
Mongoloid groups have thicker or thinner lips, hair that is not so stiff 
and they are less than average height. The Red Indians of America occupy 
a special place, for they have many features that approximate them to the 
great Europeoid race. 

The human race also contains groups of mixed origin. One of these is 
the Lapland-Urals group to w hich belong the Lapps with thdr yellowish 
skin and soft, dark hair. The physical peculiarities of these inhabitants 
of the extreme north of Europe cornbitic features of the Europeoid and 
Mongoloid races. 

There arc also groups possessing great similarity with two other, 
clearly distinctive races; this similarity is not so much due to crossing 
as to ancient relationship. An example js the Ethiopian group of types 
That combine features of the Negroid and Europeoid races; it ha$ the 
character of an intermediate race. The Eihiopiain is apparently a very^ 
ancicnl group* The combination of two great races in this group is cicar 
evidence of ihe fact that in the very distant past these two great races 
were onsingle umt+ Many of the inhabitants of Abyssinia belong to the 
Ethiopian group. 

In gene rah the human race is divided inlo some iw'enty-five to thirty 
groups of types. Nevertheless, ihe human race is a single unit since there 
are intermediate (transitional) or mixed groups of anthropological types 
between the great races. 

The majority of the races of mankind and the groups of types each 
occupy a definite common territory on w'hich that section of mankind 
emerged and developed hisiorically. 

There have been many cases when some part of a certain race, on ac¬ 
count of the historical conditions obtaining, has migrated to neighbouring 
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or even lo disuini covintrita. In some cases races have completely lost 
contact with theif original habitat or a considerable part of them has 
been artnihitated. 

As we have seen, approJiimatcty the same combiiiatioii of inherhed 
physical peculiarities in their otilward appearance is characteristic for 
most representatives of any one race, U has been established, however, 
that racial features undergo change both in the course of individual 
development and in the course of evolution, 

Reprtsentalives of any One of the human races have, on account of 
their common origiut greater resemblance to each other than to represen- 
toiives of other races. 

There is great individuality among the members of a racial group and 
the boundaries between the different races are not usually clearly defined. 
In this way one race is connected with another by a series of unnoliceabic 
transitions. In a number of cases it h dJlficult to determine the racial 
composition of the population of some country or of a whole group of 
populations. 

The determination of racial characteristics and their individual varia¬ 
tions is made with the a id of special insiruinent s and by methods elaborated 
by anthropologists. As a rule+ hundreds and even thousands of represent 
taiives of the racial group being studied are Tueastired and examined. 
This method provides a quite accurate picture of the racial composiUou 
of any people, the degree of purity or mixture of racial typest but does 
not allow' for some individuals to be ascribed lo a definite race. This is 
on account of racial characteristics being weakly expressed in the given 
individual or because the individual is the result of some cross- 
ing. 

In a number of cases racial characteristics undergo variations even in 
the course of one liferime. Sometimes racial subdivisions change their 
specific features within a short period. Within the last few hundred 
years* for example, many human groups have changed the shape of their 
iieads. Franz Boas, a prominent progressive American anthropologist, 
has established the fact ihat the shape of the $kull ciianges mside radal 
groups in a much shorter period of time, for example, when they migrate 
from one part of the world to another, as w'ps the case with immigrants 
into America from Europe. 

Individual and general types of racial change are intimately connected 
and lead to a coniinuak even if scarcely noticeable, modification of the 
racial groups of mankind. Although the hereditary^ composition of the 
races is fairly stable, it is subjected to incessant change. 

So far we have spoken more of racial diflercnces than of similarities 
between races. Let us, however, remind the reader that the ditTercnccs 
between races are only ckariy marked when comparison of the whole 
complex of them is made. If cacti of the racial features be examined 
separately, we find that very few of them can sene as more or less reliable 
evidence that the individual belongs to a definite race, [n this respecu 


319 



ptrhiips, the most outslandmg racial feature is the tight spiral curls of 
black hair common among typical Megrocs, 

In very many cases it is absolutely impossible to say to which race an 
Individual belongs. A fairly aquiline nose with a bridge of medium height 
and nostrils of medium width is to be found in some groups of ail three 
gre^t races; the same applies to many other racial features. This does not 
in any way depend on whether or not the individual in question results 
from a marriage between representatives of two races. 

The fact that racial characteristics intertwine is one of the proofs that 
the races have a common origin and are related by blood to each 
other. 

Racial differences arc usually secondary or even tertiaiy features of 
man's physical structure. Some of the racial features, the colour of the 
skin, for example, are due to the ancient adaptaiion of the human organ¬ 
ism to Its environment. These features evolved in the course of mankind's 
historical development but they have now to a great eKtenl lost their 
biological significance, in this respect the races of mankind in no way 
resemble the subsp^ecies of the animal kingdom. 

Racial dilTerenoes in wild animals emerge and develop as their organ¬ 
isms adapt themselves to the natural environment in !he course of natural 
,selection, in the struggle between mutation and heredity. The subspecies 
of wild animals, in the course of lengthy or rapid biological evolution, can 
and do develop into species. Subspecies peculiarities are a vital necessity 
to wild animals as they bear the character of adaptation. 

Breeds of domestic animals are created by means of artificial selection: 
the most useful or the most beautiful individuals are chosen to found 
the herd. The development of new breeds on the basis of I. V. Michurin'^s 
theories is often carried out in a very short time, in the course of a few 
generations, especially when it is combined with correct feeding. 

Ardfictal selection played no part at all in the formation of the modern 
races of mankind: natural selection was only of secondary importance 
and has long since ceased to be even that. It is obvious that the origin 
and dcvelopnrtcnl of the races of mankind differ very greatly from the 
ways in which breeds of domestic animals have been evolved, to say 
nothing of cultivated plants. 

The basis for a scientific conception of the origin of the races of man¬ 
kind from a biological standpoint was first laid down by Charles Durwin, 
He made a special study of the races of mankind and ci^tublished the 
very great similarity of many basic features and Lheir close, blood relation¬ 
ship. This, said T3arwin, was evidence that they all branched off from 
the same common trunk and did not have difierent ancestors* The further 
development of science has fully eonfirined this view which is the basis 
of monogenesis. The theory that mankind descended from a number 
of diffcrcnl apes, he., potygenesis, is* therefore, unfounded^ so that 
racism loses one of its main bulwarks (Y. Y. Roginsky, M. G. Levin* 
1955). 


What 


lat are the specific Homo sapiens features that are common to all 
races of matikird without any exception? The fundaTncntal. primary 
features are a big, well developed brain with a large ntimter of convolu- 
tions and furrows on the surface of its hemispheres and the human hand 
which, according to Engels, is both the instrument and the prod¬ 
uct of labour. Typical also is the human foot with ns longitudinal 
arch that is capable of supporting the body when standing or 

Oihcr important features distinguishing modern man arc: a vertebra! 
column wiih four curvatures of which the most specific is the lum^r 
curvature that developed as a result of erect locomotion; a skull with a 
rather smooth exterior, a highly developed cranium or bram-casc and a 
weakly developed facial skeleton with high frontal and parietal regions 
of ihe cranium; strongly developed gluteal muscles and also strong 
femoral and libial muscles; poorly developed body hair and the complete 
absence of vibrissae or bunches of feelers in the brows, moustache and 

the present races of mankind possess the above features and 
stand at the same high level of physical organization. Although ah these 
species peculiarities are not developed equally in all races, although some 
are more vigorously and others more weakly developed, there are no very 
great differences: all the races possess all the features of modem man 
and not one of them can be described as Neanderlhaloid. TheTC_ is 
no one race of mankind that is biologically superior to any other 

Nevertheless, bourgeois reactionary scientists and publicists cotitmuc 
to preach the biological inequality of the races of mankind. In mOTt 
cases they maintain that the brains of some races, which they term the 
"lower races," arc more ape-like than those ot the other, higher races. 
This is absolutely false. Studies made by Soviet anthropologists show that 
there is no significant difference in the brain siruciurc of icpresemaiives 
of the various races (Y. G. Shevchenko. 1956). The racist theones are 
also contradicted bv the fact that all the races of mankind are eqiMby 
welt adapted to creel locomotion and to labour aciivity. In view of the 
existence of such features of similarity between the races tberc is absolulely 
no basis for the assertion that any of the races is closer to the ape than 
iho others (M. F. Nesturkh, 1958). 

The modern races of mankind have lost the many simian fcalures mat 
Ihe Neandcrlhalers slill possessed and have acquired the feain^s of 
//Dwri? sapien}e. None of the modem races, ihcrefore, can be regarded as 
more simian or more primitive than the others. 

Those who support the false theory' of higher and lower mces mamlain 
that Negroes arc more simian ihaa Europeans. From the scientific point 
of view this is quite untrue. Negroes have tightly curied hair, thick hps, 
the forehead is straight or bulging, there is no tertiary hair on the face 
or body, and the legs arc very long relative to the trunk. These arc all 


features that shoT^ that the Negro is farther removed from the chimpanzee 
than the European is. But the European, in his turn, differs very greatly 
from the apes on account of his light shin and other features. Darwin’s 
theory of the desceiii of man from one species of ancient anthropoid ape 
and Engels' theory of the transition from ape to man under the influcnoc 
of social labour help us get a clearer understanding of the question of 
the races of mankind. Scientific data permit of only one correct conclusion 
that all modem human races are derived From one single stem under 
the combined influence of biological and social laws. 

Throughout ihe million years or so that have elapsed ^ncc the begin- 
fling of the Quaternary Period, during its glacial and interglacial epochs 
and up to the postglacial, present epoch, primitive man spread further 
and further over the worldl The development of groups of men often 
took place in different, isolated regions where they developed under 
the influence of local natural conditions. Here we must make mention 
of the role of natural and sexual selection In the making of primitive 
man. The most ancient men became Neanderthalers and these then 
became CrcnMagnon people. Races were not only constantly arising, 
but were also conslantly being levelled out^ While differing from each 
other on account of differences in the geographical conditions in which 
they lived, the races, under the influence of labour, the development of 
culture and other special factors, grew more and more to resemble each 
Other in the general features of the modem type of man. On account of 
their qualitatively different path of development the races of mankind 
began to differ qualitatively more and more greatly from the subspecies 
of the animal kingdom. 

Thc study of the bone remains of Old World Neanderthalers and 
fossil men of the modern type has led some scientists to believe that 
about 100,000 years ago there were signs of two great racial divisions 
within primitive man (Y, Y. Roginsky, 1941, 1956). 

One of the big primitive racial groups look shape in the north-eastern 
half of Asia, to the north and east of Lhe Himalayas, This was the proto- 
Asian or proto-Mongoloid great race from which emerged several Mon¬ 
goloid minor races and anthropological groups. 

The Mongoloid racial group that mueh later, 25,CXK)-30,000 years 
ago^ Crossed what was then an isthmus and the Aleutian Islands into 
America, also branched off from the proto-Mongoloid great race. This 
group spread further and further southwards and in the course of time 
developed into the Red Indian or American minor race lhal scientists 
usually divide into several groups of anthropologieal types. 

Another great branch of lhe human race was the south-western; ii 
split into two primary great racial groups- the Eurasian or Europeoid 
and lhe Equatorial or Negroid-Australoid, 

One of the most signiliennt distinguishing features marking these two 
great south-western races Is the colour of their skin that became fixed 
in Lhe process of their development in different directions. At the present 
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momeni ihe skin is darker among representatives of ihe Negro-A^iraloid 
race and of those Europeoid races that live m the hotter countnes of 
south. The Europeoid groups that live in more norlhcNy countnes 
have gradually acquired a lighter skin. It is believed that hi^t the skin 
crew fairer and was followed by the eyes and hnally the j^air. 

The isolation factor played an important parUn the development o 
races of primitive man. As they spread over the Earth 
were physically similar, found themselves m regions with completely 
X=«^Tural conditions, when they sctled in their <l-«™t. J>r » 
long time, they were unable to make contact with other groups and it is 
perfectly natural that in thousands and tensofthou^ndsofyearsof isola _ ^ 
Sisicnoc. under the influerice of local natural and serial ct>nditions, the 
anatomical and physiological peculiarities of the groups ci:„hi 

developed in different directions, Under these circumstances even slight 
chatiera in physical structure, that all went m the same direction, accumu¬ 
lated from generation to generation and were consolidated. The van^s 
groups began to differ more sharply from each other, 
of external features that acquired no small significance as thi, disimguis 
ing fcalarcs of iritval relaliotiship- ^ 

Even in modem mankind the process of race formation tiidc _ 
influence of natural isolation is still to \x seen in 
world. This apparently accounts for the formation of anthropologi 
ivDcs and groups or the frontiers of the areas settled by mmi. or the 
ffiiJts of thS Greek oeemeae. whose complex of racial Tea ures 
ctcartv distinguishes them from all others. Among racial groups of th s 
tvpe, for example, arc ihe North European Lapps, the 
dfVhc extreme north of Asia and America, the people of Tierra del Fuego 
in the extreme south of South America, the Australian aborigines the 
Papuans of New Guinea, the Bushmen of the Kalahan and Namib 
deserts and the Negrillo Pygmies in the dense tropical )urgles. 

In the most distant limes, however, there was a progressive develop¬ 
ment of human society, even if it was still a very slow one. productive 
forces grew, the groups of human beings became stronger numernally, 
and some races began to make more frequent contacts with others 
Human groups now began to mix more freely and crossing msicad of 
isolation became the deciding factor in the appearance of new raw^ 
But the influence of this factor has more frequently led and is still leading 

to the formation of racially mixed groups. .u n ..i 

The beginning of the process of racial crossing coincided wrh the tinal 
stage of basic processes of the making of man, i.e,. with the appearance 
of men of the modem type. The high degree to which the human b<^y 
had become adapted to labour activity facilitated the emergence of a 
single physical tjTK of modern man and the levelling of racial differ- 


ences. 


In the eourse of lime ihc various races have undergone a considerable 
degree of intermingling (fig. 162). This process of racial crossing has been 
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Fig. 162. Crossing of races of mankind: 

J—Nepgid-JVICESpsliiid, Afmt E. Fisher IffLJ tl 
ain4 fmm AKhi^Eft of l4)%tiiuEt eif Anthr^EwliiB^, Staii: UnLvmii^ t2, J>. 


cspeciaIiy mtciiiive during Lhe past 10,000-15,000 years. From the lime 
Chrislqpher CoJumbns discovered America in 1493 the crossing of racial 
types has assumed tremendous proporlions so that ‘-pure" raws are noi 
lo^ be found anywhere. All mankind is to a greater or lesser degree of 
mixed race, there are tens of niilhons of people in the world today that 
cannot be ascribed with certainty to any one of the great races. 

The greater blood relation.ship between people a.s a result of their 
crossing has greatly reduced the physical diirerences between them. The 
crossing of races has undoubtedly played a positive role in the develop¬ 
ment of mankind and has helped unite man into a single biological 
entity that is qualilaiively very different from that species of higher 
anthropoid that served as the ancestor of the earliest man. 

That which we have said confirms the thesis propounded by Marx 
and Engels that racial dimiiienoes must and will be eliminated in the 
course of man's historical developmctit. 

All the human races erQS,s easily and produce fertile, normal and 
healthy progeny, in a number of cases generations of mixed race have 
resulted in improved physical qualities and greater beauty. The proposi¬ 
tion fundamental to Soviet anthropology, i.t,, that all the modern races 
of mankind are biologically equal, is greatly strengthened by these 
facts. 

Tbe science of the origin and development of the races of mankind 
completely undermines the false misanthropic theories of the existence 
of higher and lower races. Soviet anthropology is a genuine materialist 
science that upsets the inventions of the racists concerning the existence 
of some chosen Aryan race or a hundred-per-cent pure American white 
race whose vocation is to subordinate all other peoples and races to itself 
and to nife over them by reason of its "iialural'' physical and spiritual 
“superiority." 
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4 . SCIENCE against RACISM 


The founders of Nlantlsiti-Leninisin, who clsiboratcd a gcnmnely 
scienlifk: concept of social clevclopmcril+ showed convincingly that racial 
divisions do not and cannot play anything Uke an important rote in the 
development of mankind. 

Marx and Engels established the fact that the history of human society, 
beginning from the slave-owning socictieSp is essentially the history of 
the class struggle. The pseudo^sciendsls^ the ideologists of imperialism, 
strive 10 prove that the struggle between races and not between classes 
is basic in human history. 

When reactionary scientists substitute the struggle between races for 
the class struggle as the chief motive force in history they are consciously 
falsifying history- 

The legend of higher and lower races is no new one. Even in limes of 
antiquity a people that had gained victory in war would often declare 
itself the higher race and the people that had been defeated a lower race, 
as an excuse to exploit or annihilate the latter. 

The false idea of racial superiority, born of the exploitation of peoplOp 
began to lake on a pseudo-scicntific form in the eighteenth century. As 
early as 1736 in Germany the idea of racism was preached at Gottingen 
University by Professor Christopher Meiners w^ho placed the "white"" 
race higher than the "coloured” races and [he Celtic mee higher than 
the Slavs. 

In the nineteenth century the racists were strongly supported by the 
writings of such pillars of racism as Gobineau. Lapouge, Ammon and 
Woltman, whose pseudo-scientific works, frequently of many volumes, 
at tern pied to give u basis to the theory of higher and lower races. 

The supporters of the racist theory preach such reactionary ideas as 
the primary division of mankind into higher and lower racial groups: 
the ancient, inborn arislooratic nature of the ruling classes; the necessity 
for maintaming the purity of the higher race; the need for the propagation 
and perfection of the higher race: the planned mass dcstrutiion (genocide) 
of the lower race. The racists make extensive use of the Malthusian idea 
of ‘"overpopulation." 

Real knowledge defeats the inventions of the racists. The very concepts 
of racism are far removed From science. Jt has been firmly established 
that there are fundamental similarities in the inborn anatomical and 
physiological peculiarities of all human races. One of the best proofs 
of this is Darwin's study of the people of Ticrra del Fuego- 

When Darwin firs I saw these Indians, I hey created a great impression 
on him by their outward appeara^nce und he described them as people 
whose cultural level was very dose to that of the ancestors of modem 
man. After a closer study, fiow^evcr, he was amazed at thetr great resem¬ 
blance Co Englishmen in the basic lines of ihcir behaviour and ihe charac¬ 
ter of their mental abilities. 
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Darwin drew the conclusion that the Tndinns, Negroes and represen¬ 
tatives of other race? had fundamental simibriiy with the Europeans in 
the basic features of ihcir psyche. Their inetinations and habits. He based 
his conclusions on the fact thait judging by the shape of stone arrow¬ 
heads gathered from various countries and belonging to vairious epochs 
of human prehisiorj^ methods of fabricating Them were amazingly 
similar. N. N. Miklukho-Maklai, who was very closely acquainted with 
the Papuans and other peoples of Qceaniap stressed the point that the 
cardinal features of their psyche were basically the same as those of 
Europeans (N. N- Miklukho-MaklaJ, 195CH954J. 

In view of these real scientific data the assertion made by the racist? 
that the Aryan race is psychologieslly superior to all others is absolutely 
without foundation. 

The level of a people's culture has nothing to do with racial composi¬ 
tion. It depends on the sum total of social and natural conditions of the 
historical development of peoples and states and their alliances. 

Scienlifically established facts and everyday experience contradict the 
racist contention that the cuEturc of the European peoples and their 
languages are bom of the Aiy^an racial spirit. It is well known that the 
division of peoples by languages does not coincide with iheir division 
into races. Languages and races develop independently of each 
other. 

The falseness of the racist theory that there is a connection between 
race and language is amply proved by material taken from the lives 
of the peoples of the U.S.S.R. There are many nations and tribes in otir 
country' speaking Turkic languages. Some of them are Europcoid racial 
types (Azerbaijanians), others are Mongoloid (Kazakhs, Kirghiz and 
Yakuis) w^hile the third are a mixture of Europcoid and Mongoloid 
(Shortzy, Bashkirs. Tatars). 

It is also true that the concepts ^Vracc** and ‘^nation^’ are quite different. 
Everybody knows that the En^ish nation contains represenlatives of 
various Europeoid races. The German nation contains representatives 
of at least five racial groups. The population of the U.S.A. is a-conglom- 
eration of the most varied racial types represented by immignints from 
Europe, Africa ajid Asia. Such fads are due to the terms “race” and 
“nation” reprcscnling completely different categories whose coincidence 
is an exception and not a rule. 

It is, therefore, incorrect to speak of the English, German, French or 
Slavic races in the way the racists frequently do. Still more incorrect 
is it to speak of an Aryan race, since ihe lerm “Aryan” is taken from ihc 
sphere of linguislics and signifies a special group of languages. The 
races have their own names and they must not be confused with the 
names of languagies. 

The racists, in interpreting history as a struggle between races, often 
speak of a yellow or black peril for ihc Europeans. It is not, however, 
any specific race that is likely to be an aggressor, but only an imperialist 
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state or group of states. Lenin, in his time, gave a very insirue live rebuff 
to those who tnix these diiTerent concepts. 

At the turn of the century the Chinese people raised the famous 
J-he-chuan (“Boxer”) rebellion against foreign capitalists, and the columns 
of the bourgeois press were filled with articles about the yellow poril to 
European culture and civilization, about the savage yellow race and 
about the hatred of the yellow for the whip nice. In his analysis of the 
Chinese popular uprising and its suppression by foreign troops, Lenin 
exposed the class nature of the artificially created enmity between peoples. 

"Yes!” wrote Lenin, “the Chinese do detest Europeans, but what 
Europeans, and what for? It is not the European peoples that they 
hate-lhey have had no conflicts with them -but the European capitalists 
and their subservient governments."* 

The two world wars that have occurred during the first half of the 
twentieth century resulted from attempts made by German irnperialism 
to seize neW' colonies and conquer the territories of neighbouring states. 
One of the specific features of German imperialisin was its racial policy, 
its misanthropic ideology. ,, 

Fascist Germany declared the North European racp the "Aryan race 
in the terminology of the Nazi ideologists, to be the higher race, although 
in Germany it is represented by a very small group. Among the popula¬ 
tions of the surrounding countries there arc just as many, if not more, 
people with fair hair and eyes, as there ate in Germany. The declaration 
that the ''Aryans" are a higher race has no foundation in genuine science 
and is of a political, extremely reactionary character (M. S. Plisetsky, 
1955; M. F. Ncslurkh, 1942, 1954; Y. Y. Roginsfcy, M. G. Levin, 1955). 

Under the banner of pscudo-scienlific racism the Nazis preached iheir 
ultra-imperialist plans for the subjugation of mankind and fostered 
dreams of conquering the whole world. Racism was nothing more than 
a screen for the Nazis with which to cover their imperialist policy: it 
served as the ideological basis for their programme of exploitation and 
annihilation of non-German peoples. 

The equality of races and nations is one of the most important elements 
of the moral strength and might of the Soviet state. Soviet anthropolo^ 
provides scientific data on the racial composition and history of the origin 
of the peoples of the different countries. It develops the one correct 
concept that all the races of mankind arc biologically equal. The genuinely 
materialist conception of the origin of man and of races serves the 
struggle against racism, against all idealist, mystic conceptions of man, 
his past, present and future. 


• V. I. Lenin, The Chines tTor. S« The ^aliamil-UberaHtHi Moirmeni lit the Eail, 
Mclstxiw I9S7, p, 4, 
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M., llTja-M AH CCCP. 

Akv^iiii, H. H- 1922. licKanoeMbtlf w ipe^rK a Amu u A^ptiKt. ^HoauEl BocTt>K“, 
J*2. ' 

Atiy^iii^ R~ H. 3923. //ajc^Mlfc-KT raMesea A^puKc^ 

„P>‘ocKMn airrpononoriiaecjaifl; t- 12, fcn. 3—4, crp. 33 - 34, 

ApHCTOTtjii.- 1937. O fflwx otfxafliJmHfiiT. llepcBoa c rpriccxora, BcirynHTCJiikiiaJi 
craTJ-Ji H npHsicMaHiifl B. [1. KuptBOsa. M.,, EiicKMcann- 

ApMcroTertfr. 194(1. O aoiNiaHoeeKPU xtmmfibix- FIcpcBoac rpcMCCKoro, 

Ti^aiiiiafl CTBTbJi ppHP^BC^aHMH B. n, Kapnotet- M-^ AH CCCF, 

AcraHim, j}. 1952. iJjWLiwiw ^u^umchux yttpajmnuifvii na npanopnuu pyhu 

WjfcwfXfl, p,npHpoAa*% J^s -S. 

Bajicp, O. H. 1936, Htmkfi na.tfoatm}pam.fa^tiHP^kajt uaxm^ aoo MxKJtpi}. 
^Aritpono.iorH'eccKHfl MypMan’% M 4. 

Eaaep, O. H. 1940. HaxaOKa maKl>^prrHLwadiia& HepffimU KptitmKu vcAoaeaa 
Oauz XnaAbitick-a a ettnptK a f€ ppjpacme. „Bioa.^TCiib MocKOBCicoro oGmecraa 
HcnuraTc-ieA sipupoau"" (Othcji ri?o.ioriiH«Kiifl}+ t. XVI U, M 2, M- 

£cm>aa, T. H. h Xp^K^aMIt^06a^ E. H. 1957. Jlmmu pactMfenJtrttUjt ua nep^nf 4f-i^ 
e^KO a adfjbjttf. „CoKTCicaji aHTponcwionw", t- I , I'fe 2. 

Bcjiopa, T, H- 3953. ApxutWKmottaKa rrprifeHTfjpaAbdfoh oQjacTfw Kopbt jo.wtf* 
tfO^ MDJiu tbtciuux a6fHb.*t*i a veAoaeKa. HCoflCTCitBsr aiiTpOrrO-'tai'm^t t. II, 3, 
Ecjtobu^ T. H. K XpHcaH4M>ia* E. H. I95i- Jlamm ptictitrttitftitiM Ha 
^fAP^Ka It JMH. „CoBCTCxai; aHrfTMnaaofMJi^, t. Hh N? 3. 

Ew&mkob, C. Hr 1929, fpam MypniK^Ko6a—Haea.^ mtdHXJKXfroAumuiiecKtm 
CfnaxtfKO it KpbiM}\ ^CowTCKaji apxcoiToriui'"^ 5, 
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C, K. 1940. Ml puftot KpuMctrotl najrasimTH'iKKQfl irniemiutai 1936 
fGfla. »Bio;iJicTCHb KoMHCcmi no Hiy'KHHto 'tcTPcp^Hirioro nepHoiia^^ 6—7, 
M.—J1.+ M-m-w AH CCCP- 

BjlHHKOBn C. M. 1955. Oci^kmacntu ^nrpouftajv ik^A1^iao^O 
Bu€V*i»aJi u eoeity^^rt. M-, Menrnx 

EoMH-OcMOJioiiCXiiN ^ r. A, 1^40. fpom Khuk^Ko^. ^riiuicojiiiT KpMhta**, BUji. 

I, M -n.. MiJi-no AH CCCP. 

Eotii-OcMOJiOBCKMn, r. A. I94L Abr^ffh veAoacm ^poftta KtiUfu- 

Kti6a. .^rliLTreojiHT Kpuwa'\ Bijn. 2+ M.—Jl., Maii.-»o AH CCCP. 

BoHH-OcMonoKS^Pl, r. A. 1954. Otf^erti cntonu u uefianacMo^i^ v^AtMtaa 

tij Kum-kp^. Pejt h jionQ.TH. B. B. Bynaj(a, ^rianeouiMT KpbtMa“, Bun. 3, 

M.-Jl.. Hi/1-bo AH CCCP. 

BophCKDBCifKA^ n. H. 1950r Hava-irMbia jmtln Jl., 

Min-M iXeHiiHrpaacKorc roc^jiapctaeiiiioro yHHBcpciiTCTa hm A. A. >ICiLaHoBa. 

BoptcdKObeEilft, n. li. 1956. CiKpfMfHtmjt ttayKa a npPu^XoitedtiiUii 
Jl., JltHMiflar. 

BomicapcB. n. B. 1935, u tru^Hna y npniMomix. ,.ApMip Bhcwio- 

riiM£CKHX HayK*^, t, 40, Biiai. 2. 

Bvhcik^ B. B. 1923. 19 ^ipacfmhtx t^JMewHusx noK tofta „Py0CKhfl aiitpo- 

noTiorK'^RTu kift »>'pHan“» t. XII+ &brn. 3—4, 

BynarK B. B- (923. O na mpfmx trpuMarffpa. ^PyctsMB ahTpoiliOJtgrri- 

ikckkA atypiiajCj T. XI f, Bi^in. 3 — 4. 

BynaE, B. B. 1936. MPtipPCnpyKmypa ^PAotiHOio Moic'H S /U'pitpt^ pPcnm. (CBop- 

HHJE paBOT rcsc. H. —H, MH-Til OXpiHM l^OpOBkfl Htffifl H IIOapOCT1£OB HK^'PC^^CP,) 
u ^ucHtPCfftpyKmypfthit oc&OtutiOttrfu dfttKKe^a toipacma. M.^ Bh(^ 

MCArsw. 

Eynaic, B. B. 1940. FaiAtrpH u t^p.na imiapitpufiUKa u ax uiMeNCHUjf a nt-paoi} 
pflfjFw. ,,VHeiiuc laniicjTK MiKKOacKqio TOcympcryitHUQyo yiiHoepCMfeta'*, obtci. 34 
(Ah TponcviPEUfl), M-, inn-eo Mrv. 

BvKaiC^ B. B- 1941+ ^nmponPMrfnpiLH. HpaKTll'E^CK'lrill Kypc. M. 

Bynajc, B. B. 1941. Mfpo.jocua. CoMOPiPAO^ttH. & KHiirc ArnttporjoAOCUA. tCpajKiift 
type. B- B- Eynaj!. M. 4>. HccTypTi+ >1. B. PoriiHCKiiit. M,, y‘fn^:flrin. 

Bynaf, B, B. 1951. My.UfAK m.voAittrtmpcK€^i} dftncKo^o 

Htprua ai ^poma Teitiah'-Tam^ VH^KPcmatt. „CSop»nK My3C8 airrpononorHM h 
■JTHOipaijtklH'', T. XIII, JI. 

EyKAK^ B. B. 1951. IJppacxPXif^aaf pcva ffo ikiftawAi afmrpotjpAP-'ait^ H cBopnnic^ 
^npotiCX03fet)CHa^ a ^ptrsaw paC^eACftae wAott'VfcnMif^ . M.^ Hia-bo AH 

CCCP, 

EyMOjE, B. S. 1953. BitympeaHfi^ wp^rm, Baptiattm w cmpQtfttUA b co- 

e tapaaniiAMU wpyxfia($ t^aprW. ,^C6gpHiiK Myica aHTponononni ii 
Tmorpa[|niiC^ t. XV, J|, 

Bynaif, B. B, 1954. Ca^pt^Mitaao^ €iKTitonnae apaoAcMM jAaAmjitii cfrfpnH y appdxoa 
vCrWrA'^- B (EHiim r. A. Bcjii-Oc^sanoncKH^. CxtAt^rn a itcKamic.woi-o 

WAo^exa ax iponai Kaas-KoOp. ..na.iccji>rr KpuMa"*, Bh4[i. 3. pea^ h Mononn. B. B. Ey- 
HflKa, M.-Jl.p Maa-BO AH CCCP. 

EyHBK^ B. B. 1956, jwrw a nyma ax piCoBfrcFSH 

aniorpa+^'^*^“' ^ 1’ 

EypHaic-AOpckMOaHHlT H. O. ll ra6aillDHAH+ E. T. 1945. BtdcxnaA v^AOAexofMppjaajt 
oSeibNtfa yj wpxftfPtpypmwMX ffmmxtaaH rpymif. „CDa6iMeHi>iA Aifa^ 

Kay* rpy-iHtKKott CCP“, t, VI, 6, 

Eyp'iRK-A^paMgBH'f, H, O. h ra6airiaiirtH„ E, T, 1946, 
ifj tiepXH^arp^munNtJx omAoX^Nau BOi:imHHoa fpysaa iKaxenma)r ^BcCTHHK roc>*- 
AapcTBCHHOro rp>'iMH’\ t. Xlllp A. 

E^uypo, r. 1948. NcCAttkmaiftit Ab/fUit'a dtAtneAbaocfrui wtnrppfKiada 

(lUHMiiaHie). M.., Hui-ao AvaUr mca. Hay* CCCP. 

Bauypo, 3. T. 1955, /C /7, //od.uw o it^ctwit atpaitoii di^jvipr fbtfocptti. 

M.p y'<iiciirii3. 
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Bc6cp, M. 1936. npuMBtnhi. IlepeBon c HCM^ioro, pciiaieiiHJi i[ jiotrojiHCHUii 
Hccrjpit. M. Jl., &wostixarit3. 

4>pafcm. 19J1. Ho^ omKptttrnc mpcx nep^mt^ nffcufiCKa^o cutmt- 
mpona (ncpciK^ii t anfnHftciToro) ^AiftponojitH-H'wctHft KypHaji“, 2. 

BcFtHept, raHC. I93J, mxikUcu nvpAo6wni*(?cff ^e toerifa m JT^- n^iKBOJi 

c HtM^eu^oro P. raibTKJpHiia. ^Vcncjiii cospcMCHHOfl 6wo;iornH“, t, 2, 1—2. 

BcHhcpt^ roHC. 1955. npouexcxK^Hae w.idscwcmaa. ncpcBon C tKMeuKoro 
M E, OriEJ^HiiMHon, non pej. M. A. fjieMKUKoro, M,, EiiDM<yino. 

BocBoncrHH, M. B. 1950, Ky4b»t}'pM Bacmomma Espanht. 

nKparifHC cdoSiitciiiiiJi IflHttTrtTj'Ta. Hcr-ppwH MaTcpHiuibwyft ifjj^.nbTypu. AH CCTCE^p 
bhit.XXXIM 

M. B. 1953. Famaii naxe& fum hxvKofi paatfuta^r ^Y^huc sanKCKif 

MociOftCK^ro rdcyjiapCTflCHftoro yHUKpciTTCT^“, Bun:. I6S iiitrKo/ititMMik 

u xyAhnfypa m nrfppumtfpuu CCCP}. M. 

Boland, M. C. 1958. a tKVJh-w no itJMeptifffP.itrr 

HUM M OPSiXfOM. H^COKTCKlLfl aiiTpoTHMOfHa + T. It| ^ 4. 

BdttrdiiKC, H. K). 1948- Hoitt^dcitue a^rjt^sn u i^ipoMCi'ktftHr mpitki^ru dtAmcAfr- 
HWfflw x^-joBCKa. ,^npHpd^ia“+ ^ AH CCCP^ 

BonioH^ic. H. K>. 1949. fJpcdacnwptfA wtmrjjeKrm iv^ iipo6ncMC aHTpotioretKia). 
OTKTCTKHHyn PCUBKTOP-41-p ^MdJldiMmscKirs Hays H. H. JlajiMrima-KoTt. 
M. Jl.p Wvs-BO AH CCCP. 

BuKic£ii, r. r. I'MO. Cxr.f^ffl KUf^nm pejym a HfKoPtopbie eoipacruubif ujmcxchilh 

(fM. H.BccniiEK peKTreHonorKH h paflHoaarnn'% t. 12. 

r. r. 1949, Jn^'tffiOMepfiQcnm dfi^^^petmupf^KU KOirfruto^a cxr.iffna 
JUACHortaifiQKiti^UX {iiatOpC^pjIT jlCHtTOpCKOH a’HCdfpf’^lU.MH). Jl,, Nlfl. HCHTp. pCHT* 
rcHDJiDr., pajiHoJior. it paPfoa, hh-ih MiiH'Sa :iApaBoospaH. CCCP. 

BdJidMKon^ M. B. 1924. O ikyx ^p.\t4i.t ^f.fimfH€€Koii Kacrrm np€tiAiytiif€fm€ftn/r 

a ctAAu d fta.ioeuMif. BOApacmfiriiAiii u patoAbiMU paj-iuHUAMU. ,.P%H;cKMfl aHrpondjidt ii- 

vecKHft ar'i'piiaii", i. 13, Bun. 3 4. 

Bopomm, Jl. F. 1952, AmAUJ w ru^rmej CA&MeHux pitnipaxcunfeA^ii y *»ciuti.x 

jpffirtddfiwrwA', Jl., Mcmmi. 

BdpdHKii. Jl. r. KafEEjHip. H C, .lajCHHp F- a>. h Tm:^, H A. 194&. Onumtfx^ep- 
xattuA u paSAtP^tfPfi poAiHAH A CyxyMit. M., M^P'Bd Asaji. mcj. Hayis CCCP. 

BittieiiIIU. K. B. 1936. o U pacmtitri^AbHOM OKpyMUfttUU mvoojtHr nrp^ 

w.itWATfl, a edopiiHK „Bd[ipocbi iimpuM aoKL^cconcrp oeu^ecTKi". 
M.-JT., Mifl-fto AH CCCP. 

reKKejib, 3pHCT- 1935. Mupixtve la.'atiKx. C npiui, paftoiu: 3, r^KKdnb. AfonniM 
ti usKfJtibi tiptipcx>u. TIoa pcjWKiiiicO A. A. MaiccuwoBa. M.i FA HI', 

Fci^iit 1364. O rroAOJfccHiiu ¥4*Jtw-i?*;ei s p.Hi>y op,^mvH€TKiix cytiftcmA. 

riepcBD^ c aiirntmcKoro npn pc;saKi|Hcfi npcKfi. A. BcKeroBit, CflO. 

r£pacil.SldBK M. M- 1955. IkiCCnsmtofiAcmn^ Jmm ncpUfty {cotpCMt'fftttdH a JicKih 
uaf.iiiMB N't,, Mna-fto AH CCCP. 

fiiiiflae, E. K. II aJdjOTOBfl. A, M. 1931. Apnfepuu ^0A^>i^t{O^ii swi^a po6pHh^!^& 
nanuaNa (cincwxphaJiii bamadriBs). ^inpacto^idr a^dcisHfi ^ >6 

rjiaAioika+ 1. i3. 1958. CpatfxpnirAMfii.v xppaxmfpaartuxa KOMCft&^'o pc.ibcfia 
.fni^tKu vr.towKd ff iUKi^itu^phix e^v^rfc'irt. .^Cobctc^ aiiipononornn'*, t. IS, 4. 

rppBKiifl, M. 1943, O AJhiXe. B ^tpL-CrdMaiTiki jwnf'pamypa'^ 

cocr. A. J5>'6oPHtrKdB \i E. CcKpHN. ymKJirn3. 

rpcrOpH, B. K. 1956- 3»oAj<muJt nni puftM i>& FIcpCBOA C aHriillB- 

CKoro* noa pc.i. H. A- fioOpHiicKoro. M. Jl.| EMOMCiiTHTr 

FpcMflUKim. M. A- 1921 K Aoftpot'y o6 3€o.miiUU un^xeu ueAtocttm y cj^MaHud. 
rOGiflp noBcCiiiicJi .iiirepaTypiii,! ^Pyccitiin aHTponcPiidrttHecKwfl Kypiian'^, t. 12, 
ISH. 1 2. 

rpeMjiiiin.{B, M. A. 1922. ntM^yMCf^OA ucpAnHUx yptauixu v fir Mopf^At^,ruH^Kae 
oto^cHti&cmv. „PydCKiitt anTpoaaidrkHCCKMft xypimjT-, kh. 3-2. 
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rpCMJtiEHd, M. 1932. i/j ttMtultitu uMOctnpaNHou Aumeparnypu no aompono^ 
^tn^iy. HAjiil>ortonorHH«]CHEl snypHaji^^ >fe 1 (crp. 124 — 129>; 2 {cip. J82—19I>; 
1937,>fe3 (crp. J36-137). 

rpcMHUKHAp M. A. 1932. Teopujf i ^uoagshu u mnjpomfrWcm. p^Ahtpcn 

norrorH^KOsiSTfl 5KypH^“* ^ 

rpCMKUEHn, M, A. 1934. M^HimaiidoNa. riAiiTpOnOJiOfKHjeCEKn 7v:yp- 

rpcMAMiCHn^ M. A. 1934. npo6jeMQ arntpono^etteia. ^HTponononim^icHlI acyp- 
Han^, 3. 

rpcMHUKHfip M. A. 1936, ^ ucKomeMHX npei^cmaetimeAJ^x ^OMunud. 

„AirTpflnOJiorttHcCKHn ac>pHaj|“, ^ J. 

rp^MdiiKHlI, Mr A. 1936. Hac^.Wtnc ^JKoy^Koy^Thea, ^atpotialQl'M^t^EHlI ^-p- 
>4? 2. 

FpeMflUKKn^ M. A. 1939. Hosocfm oi^mp0tfa4O^u'4tc^;au rWmtpOTrtypht. np<i6AtMii 
anmp&fio^eH€ia. p^Ectcctsoihahw « .MapKcjH-jM“; 1. 

rpesuiiKHA, M. A, J94l, NeKomopue Mcp^.fOibitcfUi/jf ti-pmu cycnmAoo 
«oio noAca eii66ona. ^Kphtkiic cooSmcHHH o iiay^iitix paSarax ijaymio-uceneno- 
vareabcwQrp HHcrMryta m Mynisst dHTpoTiPiroritii npn Mockpaciom ^nmepcHTCTC in 
1938-1939 ja. 

Tpc^iiilKuA, M- A. 1948. npoOjeMa f^Ate^ytnovNMx a nepextfdHV^ ^opM oni 
HroffdcpniaAbXK^y^o mum 4avw«vfl k amp^AurmoMy. .yncHhua laniiacH MDCE[!>AdEoro 
rocynapcTHiHDrD v'hhbcpchtctb'", awn, I f 5 tTpyaw Myicpt aiiTponDnorHH)^ 
rpeiMjijKiin, M. A. 1949. ^epfu p^dtiwa iwiHd^pnNLibpa ui ^pamu T^mnK^Tam. 
fO^Nbt^ yjdcKticnaiM. B eh ktre („TpyaM Ma>'*£R<>iitc.i^AOflaTcnw:E0fo 

MHCTHT^rra ttrirponP-'iorMM Mry"), 

rpcMAuUCMP, M. A. J952. K ^onpo€y o f^iLW.'eft^^muHfrKux rM?.f.T 

p^KpaTXMe coo6uickiii]i HJiCTHT>Ta 3TiiDrpa4H4K AH CCCP"^ t. XV, crp. 

62 71. 

rpcMauEiift^ M:, a. 1934, Fui^mu^ioi^otinfpomAi^ipifCKOu nwiiHhf. ^Co&ttqk^ 

iTMorpaiJjHJi^^ M 1- 

rpCMAUKMA. M- A. 1953. Kok n^fiSoiUEA wtAoitcK^ Mr. H3:i-ao MrVr 
rpCMirUKiifl, M-A. 1955. ^uAo^HemuHfCKoe e^tiUCtTKO npuMPmoA. ^BeCmiii^ 
MocicO&n^DTD yiiHBepcHiera'^^ (ki6hji. auiiycif;)^ 4 5. 

rp^MAUXHA. M. A. 3937. IfcKOfuieM^ «A&f JhAM^ HO meppuntopuu Cp&fitCKO^o 
Caioja. ^CcKfCKOJi auTpono-norHa^, t. 1+ L 

rpCMfluiMH, Mr A. 1957, O ^HospAt'^ pode *fe‘Jo*fKOP&pa3Hktx NojmiHHgM 

,Jfk>tto&o^r „CoKTOcai itiTpono^toriui"*, ir 1, ^fe 2. 

TpUMPa. B, 1i- 1943. UaAeotTtrfOriO^iiHfCKPe a apx^Apj'nufCKiH!^ Oitoctioeanut^ 

rmpantiic'pa^UH fLOftntHHfftfna.ibHbiX OtttAOXtHuCt HenraepfrmHftPCp oeptwda CCCi^r 

^Tpyau KHmii^Ta rwaarwHccEwis Ha>i5*\ nun. 17, M., Hm-so AH CCCP. 

FyjitnHCr B. H. m FIoDiiTiokHC, C. 1952. ^t^pffUtCKonaeMo^o HtA&o^xa. nTlpHpD;ia"^, 
7*6. 

Fypcp, Fr A. i94lr AmeuiM Hopatp M.—Jl., J1m-DD AH CCCF. 

jJaanraiiibKflH, Jl- UJ. 1948, ^oaAkHiUomIa.’i uden ff Fwc.fr /iapmuo. 

M.-Jl., H3fl MP ah CCCP. 

J^apfiHif, Hapai. J953. npoticxflMcdfmt M^Aoerna u noAosPU oirj(hp. 3i>tpetitretHK — 
y MOifitHy WA&ifKa itxonomttMX. Co^r, t. S, ntxi pcanKUHCll aKaa. E, H. llaHJidDCKDro. 
M.h MTa-a& AH CCCP- 

/lapBMN, Hap,ii. 1957, BocnoMmtonitA & paMotmu Moe^P y^m u xopaRrmpiA 
{imHio6iioi‘p^uA). UtHNtHUK poOcmbi a xuitHit, rioaiiiiin ricpea£^a c pyKotiHuft M . /lap- 
BHHa. BCT^TINTCJlUltlUi CJUlbW II KpM,V|CKT3pKH npO^. C Co^^lUp M., 

AH CCCPr 

ilc6cu, Fr J934, HaooA naxodKo ttfaH^prrm.thrPi>^P HejoscKO. ^AHtpOfraaom- 
h«ckh< 4 3Eypiiaji'', Tfe 1—2. 

/Ic6cii, F. iD. 1940. 06 aftmpomAP,'itHfCKiiX 0€o5t'ttHiHrmAX cxtAfiria 

ui nrufepht T^iuuK^Taiit. (npcjusapHir cfw€iiirlk ^Tpypiii Va6tim:TaHciorD 

AH CCCP*'^ cep. 1 (HcTopHs, ApMf>ndrHH), bmh, | ^ TaiUBeHT, 
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J 3 ,e 6 eM, r. iWa. O u nnM^tiKAarnype ucKonatMhix (f^p.w vcxa- 

fffjta. h-K^twhc coofiuiesiHJi HHCrHryia ucropiiM MaTfipHajibMoB lyirtrypti AH 
CCCP^ bhu. XXII, M. 

Rc 6 ca. r. 0- IWS. na.f^oaftmp 0 noJiiJfUM CCCjP- ,,Tpvau ifRcnrF>Ta ^tMorpailMitf 
AH €CCP“. Koa. cep., i. IV, M.-il., Ki.i-bo AH CCCP. 

ile6eii, r. 1^53. Ttppunwpjir^ CCCF w ^KpaiiciTC 

COO^uiCHHii HHCtrityra axHorpajif^WM mMl H. H. Maicjiyxo-MaiLiaii AH CCCP*". M., 
llia-BO AH CCCP. 

Zlc6cii, r. 195?. naxe<ra^mpom.i<K^avKKut hoxo^ku « hocrne/iKox (npcnsApM- 
Tc.^bME^ £oo6meH»c), XoBeiciraH ^THo^pa4^MJ^"^ ^ I ■ 

r. ■‘U. 1955. 4fJ£MWXfl, EC3, T, 36, 

AeGeu, r. 1956. O irpmti^max KAm^cu^UKaimtt **eru>sfwea<itx pffc. „CnaciCKaK 
3THorpa<|iMH“'* 4. ^ ^ 

JIcii»cpi!, n, K- 19SS, w j6.v««wwxf 

iro.iyuiGpm nittninOHie. „>Ky]}ntLi Bucmciit wepatiofi ^CHTTC-itHOCTu", t. VIII, p. 6, 
XlciUHH A A 3922, K ^rtpocy a t^preaeM oOpaic imajau anfdOrteiwvx 
w^a™ (pc^epaT shufm Byjia A*«rtca) ..PyocKHft aktrpoiiojio'fccKHll ssy pitaji \ 
T, 12, Kil l-2, 

AffUlHH, A. A, 19M. K€Ofrpocy JtophF pavranme iirHfnpa.tbii0i4 

utf jfifww (ocrt^€M: m.ta) ii ef ihw-t^u^^a *if Jo*eKa, ftpuMiunoa a xambix. 

^.AjTTpoTTpnorii^wcKHft I—2- 

EnHiyrtaujaHJiH, li.C 1955, ^epfMfNn&atrtb u po^ y p&iJtsw. AHaTOMO-^iMiJiQ* 
niqprH'tecioc HCcneAOiajiVM!, M. —Jl,, Mcru-wi^ 

E 41 ILMCHXO. n,ll. 1953. rlfpe^titmioe odtHfcmaiJ. OicpiSM m HCropHU imini- 
nHTH»iccxorp aptfMciiMfc mA, 3, ntpcpaG. h aPn. Kweft, Mm-bc AK VCCP. 

^HpoB, E, B. 1940. vj .ponm ^fyplm-Ko6a. ^Cosctckm apxctJnorHH^^ 

3^ 5 

H BaKiiu^Mn, M. 1956 1957. >?«,«! 3 Hxaaifw*, nepcpaboraKHtsC, 

TT. I 2, M., H.^H3IC>AbTypa il CIKSpT'^, 

Kascp^Ht^B, A. A. 1951. O nirpcpA^f)*mu ^xmommux, HoBbin ncpcfiOil c hjcmcii- 
lorq B. E. PaflKOM it C, Jl, Cofionx, a Kiimci r. 2, M„ 

ihfl-ao AH CCX;?. 

Kapaop, H. H. 1949. 06 acfipeaitue irmparm^pa^ua KOHmuNfHfftajbHiftx ontw- 

3 iCCfitJ£t ^emacpmtiwlto^a nepnQ^. ^Ilplrpoiia**^ MID, 

K^ACp, BfiJIb^rOiir, 3930, If^Ankittaatit unmf 4 ,tfXiita v^AoatKt>ii 0 ^k} 6 rthtX 0 ^ 7 i»xn. 
ricp^aojLi c HCMCUKcrq /I, B- l^JiifiOBa H H. M, CoaOhwihi noA pc 2 L IT c Bcryn, timi lcH 
Jl. C. BuTPTCKqrP, M., Hi3-w KoMNVHMCiM^waiofl AiTaiucMHii. 

KadcckxhN. E, H. 1954. PaMtitTHiJp peSrNxa. M„ Hia-aq 

KoH£mii)TKOBa, A, K, 1928. Aonamna xuttomtfMX a caa jii 

r neprXodi>M qw? ^apuTOitnHLrbff^^ca tfOrUrxcetms tta ¥i*iirM/WJf K gfpmu^'OrlfMO.tiy miA{>- 

jtci-niifo tta iMyx KOHCHfifictftxx. „ll3BcctMJi JlH-tti HM. n, <1*, .rteO-iuJiTa'*, T. XIV., 
yun. 1 H 2. 

KoH^Huba, E. n. 1949 JfoGtiaji ovjacrtih, B XHiarc: „lIiiffKNipxaaiefif»CMuKa KopM 
Moj^^a w.war^^a^- M., Mcanii, 

KyiicpBa, M. H. 3956. CcJCNiWHf it cymoww KAje^oHHx KpptHou Kpt^4n 
B cCopHiiias: a fipOKimwxuf aotrpacid M^rfaniA ii 6m.t0^tiii « TXCffC- 

ptiMeHiiTc m non peaaKBwcn M. A. yt^wiia, M., Mcothi, 

KyiTCobA, M. II. 195^. OH™±*ehepm^ecxtK pai^aamuc Kopmunht KpMH y MaKoxa^, 

pt-iyi^am II naiuam* TOMfy^puAo^. H^CoDCTcrair nHTpatiDnoriia*", t- 11+ Nf 2. 

KybCD&a, M.M. I95S. Upapeiiitamtut MP.lOHHblX lyope y ttaauano^ i-nMOdpiiA^, 
HCOKfCKOJI aHTpqnpnfirHJl*', T. 11, 3, 

Kyircona, M. H, 3939. a cymovubif Ko.tfSattiM 6e.iau xpota y mtimux 

oilmen OHoaoruM"', t, XX, 1^ iiiBapb-^Bpaab^ 

KiOBbc, 3ICqp3ic, 1937. Paccyxi)fmf p nrpnapomitx Ha iK^tpxmtmu 
tuopa. HcpcB^A c (tipaiiuymorcK Jl. E, XCyicoKKoro. E^a&KyHH ii pcrpynwi^ii-iiaH 
CTSTta a-KOjx. A. A. EapHCsma. M. Jl.* &HOMCiirni, 


JliauTHHa-Kcwi:, H, H. J92i0, npuenecooumeJiSbii wwhku Mmsm a 

yrjioetiMX TKfntpiiMfunKi (* Boniwcy o TpyJtOBwx npowsocax hh^iuhx o6«i.iirt). 
M., HM. rDcyflupCiBeKiioro jaapaHHOKSiaro Myien, ^ 

VlBflw™iia-KOTt, H. H. 1923 . Hee.ieiioMiiue noiMtaanKJi^wx eHOMonoctruU 
uniMfwuf'if- M-p FocioiiaT, 

JlaAuniHa-KoTC, H, H. J9H. 0 jwjwatflmc.TMW* cwcoSHtKmxx luiLUimuK. 
CtaTui a Kifttre: A. Gpuw. HtJoeeKO^’ixiyi**" oofibAttv, M.-Jl., mn-fio H 


Jlawriiiia'KcPTC, H, H, 193S, if«jn,iiuu.iinfflNWKiltfiiuf w.fMfwe 
jAifluftiij:, mpax, npmuwax u gupaiumeAitHtis tieuxetiMX. „Tpyjy rocjflupcTBeH- 

iwro ;iapDHHOBCiioro t. 3 (loSiincttHoc itVlO. M-i M Jfl. FocyiispctMifflorg 

J^paKiiDKKOro Myic«. 

najluniHa-lCeTC. H, H. 1956. Paivintiie 0opM anipaMtcim.f a npoifeeet jw.iwjjwi 
^^p^^nHli^to^l. ^BotrpocM iVa ■(, 

J1a.tdlKD, n, n. 1929, ytntxii ^eo^^tsuKU. M.—il., rH3, 

JlBTVKOS r. M. 1954, OeiioaHtm Tmaiiu pinumtu/t i^jujpwt 
« ^maipmUHttoxi nepuaOe, Hon peflasmiefl a-pa reorp. HiyK B. n. Tpioiyua, M„ 

ii3iii-B£> Mpy, 

JlaicifiiH UiMffimiJf ftp&rmpt^^Si mc.ui a mtnfo^eH€i£ HttJiuax 

„CoBCT-CKaJi aHTponO^B£>rsiH'\ t, H, 2, 

JlaKinf r <1* npddajxun}e.jbiit}cmu6epirMrmtKr*tttymisiiiittoa^GM^i>paAM 

u HTKcmopt^^ „COBCTCitaji oKiiwnonorHJi**. t. Ill, 1. 

M r. 1949. fl- r. ^fpHutiicsOitiii paciix u pocosoH npotf.wMf. „Cp»eT- 

cuas TTHoriM^iitJi"", 4. 

JICBIIH, M.r. M AneKOKBis. Jl- B. 1959. ^rriAanfifo-JcnafnovHhit .vww/vm > npu- 
iiiamiM CoKTCuaji onTpQnojioriin'\ t. 111. J'fe I. 

JICBJIH, M. r, BophcisobcichK, n. M. It ilEHMOii. B. n. 1950 . 

Hhit ttpaucx&xdefii^’* rntma vtf. +, KpaxKisc cooSuichiir 

HHCTHT^ia 3THorpa4>nn i*M. H. H. MHJiJiyJto-MaK.iiifi AH CCCl^, IX, 

Hia-Bo AH CCCT. 

/liiHbflSn, K,, 1804. O/fJnr.wtf npxipoi^bi. UaptrrMO jvjywo^wWJt. H. I, LEJtip HllULn C 


npHM. M non- An. CaBctcrh^FtoB. 

ilyiTMiiKn (Tht Kap), (946. O rtcor^w. PtnaiciiHii JianiHCiorO tce™ ii 

ncpcbtija A. ncTpoPCKoro, t. 3 > J1., Hxa-oo AH CCCP (O npowrxojK^initf tt 
/w 3 «Nrtii^fi ^ ihkh; fisiofl, crp. 2&3-J65>; 1947. Cmiwwfru. 

lp5pflL,M!Fflm4J 3flW*;>'jpa" u 3.ifCotf. 4^. A . I ICTpOflCItHHy^ T. 4.1 


Jl., Htlh-bo ah CCCP- 

r. lO. 1952. Cyx/.vi'Kam pnifl-wjjw.i AKOikrMitu 

MC^yiHfwtCKtix NavK CCCP. M l H iJi-BO Aksui, iiayK CCCP. 

MniEJivxo-MaiuiaEl, H.H. 1950 E9S4. Cif6f^»ne a^HUwmiu. M.-Jt , li^R-to 

AH CCCP. TT. I V. 

MiiJiiiep. rcppHT. 1925. no n&npocy o ttp^i^ax HeAoneKU. llcpcHoa 

c?iHT.iiiticKCiTPiCtaTWi 0 KHSirc; neAiM^AO,noa.\KiL M. A. CpcMHUEOro. M., 

irw3. KoM^THitcntRecKoro yuMuepCHTCTa mm. Jl. M. Cw^^p.il^OB^l {w. crp. 66 I0_). 

MbhaeOBv H. A. 3923. O nep^nf nurrK-KUmnpomi ap.^Mirxadxm^i^ » c 

o jnTTJUrpwjfNX iijMtfiem.HX K(Kfnu (npcja. t:oo6m.) ^P^'cCKkn aHtpmtDJioni^ 
HKKiitt 3 «>pHJin^, T 13, Bun. I 2. Cm. kpktmr. oucHKy pafiuxu 0 „AnTp*- 

nanorM'«CKP^i ^pstiTe"*, I, 1932^^^- 152—153 (w:^pojiorj. 

Mi«?Ji:kp, tp. H TitKKenbH (949. Ocho^hou vuo.}eHtmfiH€fKafi joKotK HiSpaHHbw: 
poGotfai. Co Bcryii, craTbcfl M. M. EaciiBOBd. M.-Jl..^ llTa-so AH CCCP. 

Nffpodti 1955. no.i pcAaitUHcil A. O.nbJicporrc, H. H flmcxHKii. 

M,, Mt;1^bo ah CCCP. 

Hocrypx M.<Pr 3932. wD.t<>£kw ^fA09*'Kar t ihfiiittc^uH 

oCfjbrHH^v^AiMen. 1 fftrandepma.m<^iffPi^ (nnmic/^u^ 3. iliLurcnniff- 

{KU& HeAfimuK. 4. .AiiTponontii HHecsHlt SEypisiLn^ 2. 

ntCiypTf,, M.4). 1932. ..Omaphtffme'^ m^AtM^KaaOpUJNhtX o6fiMH aa CyMampC ** 
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4 rostcwii ( r 2. „ArtTpOrtWiornsccKiifl a^i'p- 

HJ|.l“, fvi 2, 

HfiCrir pit. M. ^tA04ii‘K ti npf tim, M-, FAHl, 1934. 

Hcctyps, M. 1937 . npo/fim wV^wiJ-wa na ^pohfW mmppiwuffi^ja {fi^e-iOMut 
^mmmcihl WirrpprTQ.'rufja s cwnte ntpydotoit nmtpmf aftfr7pona^enf:ta 
3ti^gjb^a y wofjifiJwutf orrucpunm^^ ucKon^Mtux frpedcmmwrifAirii ^oMutitM^y ^^sponT 
HayiM )I TOtHisKH^.^ jSff 5p M-p BAPJ^llTCO. 

Hecryp:?* M. ■4*. 1938. ofimptiPoudM u ^pesNeHiaiiie ^pMUHudM (no 

MOBcttuiHM namiww). p-VcncSH coapeMfitHofl 5HOJiorHiC\ t- IX, huit. 2. 

HocTy'p;^^ M. 0. 1^- rifimmtiti OrAjtpwi u fcKpHntuiia. ^Vcne^H 

coBpcMCKHoA 6 iidjiD}hii'\ t. 13 , Bun. 25p M. 

Hccr>*pJi:, M. <tr I94L <^acrt 1 b Kkure: B. B. SyHBir, Mr He- 

crypx, 51. SI. PoniHCKKA. AHmp&rtOrio-'nJi. KpitKHll lypc.) M,, V'icrKju-Hri. 

Hccrypx^ M. 1948, OSeiwifiOAfodn a ux i^mtiornrhu^ k npavuM yr^cp^iacf.iiw.ir 
^VicMhic 3aJiiic¥ii Mockobckoto roCyjiapCToeisiioro yiii^EtepcHTCTB. 
awn. 115 {,pTpyjiw Mywa ^^piponaiontti'^K Hi^-no MVy. 

Hccrypx, M. <P. 1949. B hKHrc; ^^MocKOUiciLiin wonapK"* M.. Hvi-no 

^MiXicDbCELiil PaGcNHfl" (cm. crp, 333- 392>. 

Hecry pj, M. <P. 1950, Anmp0tw ia.-iix. &C3. t. 2, M ., Of M3, 

HeciyiA* M. 1950, ffpi'^a vi‘xo^eKa. M., rocMyjn.Tiit>ociKriiWT. 

Hccryp^n M, 1954. ^u^aftmcxur anrnp<fiiom^hi Ajua n opnKK^rtc^ 

niuiietnfM *'nn(niieia aNmpffnaH^ifi^ia B<f(fdenpc^o. .^Vhciiijc iBElHCliK MoCKOBCipfO 
rocyii^pCTBCiiiiorci ^'KiiBcpcKTCTa**, awn, Ifii- (p,Tpyabit way'tHO-HccjicnoBaTC-ibeitoro 
luicrjrryia aiiTportojionnf). M., Wia-ad MrV, crp. 29 — 4 ^ 

Heciypx, M. 1954, ^r.■t^meHecKuc pachi. floa pci^axiiuscA H- H. Hje&OKcapoa^, 
M,.p V'fncnrHi, 

Hccrypxp M- 1957. [facrtt.T ppik^rUKm^ ^npiipoaa"*, 1. 

Hitcrypx, M. O. 1957. Tmt>i >■ p^xhxn y npx.iwxoMC^mf' y 

# C€xiit er anmppM^etHfjPM. ^CoPCTCiaa aHtp£nioaorHJi“+ t. 2, 

HHKOJibCtKa, B. K. 3937. jjcf/viiy w pNinp0na.^^Ht j (s no HaecaiiiacTHio CO fliia 

c^trpTii H. JOlapHiiHaJ^ .,,Ai!tponDnQrif>iccKiill I- 

OjcHroaa, A, H, l 95 fi. Ifnff^P- u .Hitj.ioapxurrvxmmttfi'P lofnM.i&tifioa nOxacrmt xepv 

vo.ihmax na-iyiiiapnii y npedcffioiafiNrAeitpitiffhtx ^KPXO^'*Ii^evKax ^pynn HnHuittX OOf 

^CoKTCKOfi aiiTponononiN'^ t. 11p>fe 4, 

OrJumHHKORp A. II. 1940. Pif^.tetkMatmc ntLHrP.tumUHfCKoU TcmoK-TiUM. 

p.Tpymj 5'36eKCEoro (tiLmajia AKanoMiiii nayt CCCP". CcpwA J itlcffippu.^^ .Apxtiy- 
.iocif.H}y Bun. I, TaujKCHT. 

RKOB, .4. n. 1949. Mrc.Kdooatfuc MycnuttpCffiOft cPH?.7Hxu p mh'p^i^rituX 
KcemtkrpmtLr^fpi e ^pomr TcufUK^TaiUt JOjktwWw yj^KUcnfOi*- B Kiiarc: Fyuf. 

OKnSvJHHKOD,, A. n. H BopHCKOBCKHilH II. IV (95S- Oepr.Hfttii HycAP^tLHX CfimtilM- 

.ifHttA aoNprcnmi. ..Bonpocu fcrCTopMrt“, II. 

Dc6opK, fciipH Ocp^siiiiimD;. 1924 , Hcjoh^x i&pfUftera Kti.uenffpL-P iteKU Uptikf, 
AKHiftb, ucKycctmo). IlcpcRo.i c aHr^iHUcROTo t. H. BHUiiiescKoro k c npnaoiE. cro 
ciaTiiH n.iloncTopH'iccKHtt HCTTOBtE B Pootn.iii'". Jl.^ ,,nyTb x iHaHino"*. 

n£Pt,ioecKjn> cy^cdw, 1949, Tt- 1 3- M.-Jl., Hm-io AH CCCP. 
riaB.iaa, li. n. 1953 1954. noAnPe ipOppHue^ co^vHfupu^ HiAHiinc 2, it. I -6, 

M. Hia-ao AK CCCP. 

ricrpoa, r. M. 1939. npn»mKa aHmudap^pfiUcmutf^maco p^oa- 

h'tMlnim ritiN£K&M6a<PH ^KfXOcJWM. „npHpo.i3“, 5fe 3. 

flCTpOBfc r. H. 3940. HaxPt^'a pcnvimKpe Ntrandr-pmiLibCKCM ho ^pt 

^upHro iPipta.msy ..KpaiFHC poDOmcMtin MMCTSoyra HcropHH MaTcpiuuitMon Kynt- 
typl4^ VH 

ncipoR. r. H. 1941. MpUBH^^mur iKfttoPtxM n^ApafKa a A^puxt. ^Hayxa h jKintra". 
^s L 

ricTpoa, r, Mr 1941, /7a.jf£’FFu/wcKwr PtiitK^ptmi.ttAihf, .pHayra it M 4, 

nucapcH, JS,. II. 1944. Sii6p^ri»f fitt.wcoift^Ku^ u it6i^tcpiscHnP~itaAPPtJiWKue 

cmanfbp., M.p rocNDjncTHiHaT. 
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n.'iitccuKHH^ M. C W9. //. Paduntasa. 

^CoftcTi^KaK iTHPrpa4>H*i*"^ L 

n:ciiccuEHA, M, C- 1932. O Hifw rtawiof Mhtji woHtkpifmJhCKux nc-.'pcdesu.'^x. 
^CoKTCEaii ^iiorpactikiA", 2. 

nniicemciriA, M. C 1955. Facuiju. &C^, t* 36- 

n.iHCcajCHM^ M. C. 1936. u pafhi. M.* rocK>'n¥TnpocikerKi.:iaT. 

nojicTHKA, H. 1936. „06f JkHflwS ' a M.-JT., TocHiiiaT. 

Tr II- J949r wjode^a 

jw daitN^M paTEurnns » 0 B XHtcrc; |/|fin«3£rp;CiN'-WVPPK7ffl/A'i; 

Mtnt*a HtrAtubCKH^^. 

riOjlllKOD, r. n. 1956. O iHratf^mux nuiffoe neupiMtei-a g Kopg Mai^a 

wjo^fm. „}lfypFfa.T buciucA HcpnHa:!! JiesTCJibH0cn4'\ t. V* nun. 3. 

riOBHEflB, r. II. 195*. O FK-Jra/HO^X tKO&emOCfmX yCJOACWMUM nt^poHf^o^a 

Kophi Moi^a vrAowKn, Qog:fbffn a t^pv^HrX M.ffxmumaft>u^iiXr „CaecrcKa« 
aHrpo[[OJiDi t. U, 4. 

FIOJlflEDD, r. 11. J9S8. O ntKiffrtophtX oco^fiimcf^.tx yrAajttHeHaji ^mpogtuLn 
Hfitpottoe nep^HPit CM-mf.ubt y HeAm^xOt. nptiMamog u djpyfw-i: xiAtK&- 

ftarmkjupux. ^CoBCTCifAB anTponfijiorHH“'^ t. IIh 3. 

Jlc^nijBa-JTaTKHHa, H- B. 1957, K mfipacy o paiaumuit cpydaofi XAemKtt H^AO&exa 
u ftcXomopvx MAtkonmfiaxNpax. Btopoe COaciLUtiiM^ 7M6pBd-iaroB CCCP 2^ BKBapn — 
5 {^apana E957 r tTeiiicu ADV.na;];OB>. M., livt-BO MfV. 

riDpiiiHCB, fi. 1955. Afamirpua.m7M u iiPep.tjttM fl UPftppcax cmmUMAtUlet Wrfi^ 
atrxa. ..Boripocu 4>u.iQCo4PiiH''.^ ^ 5. 

rTopuiHCB, £. O. 1955. O ^^prgHfirUirM cnocoSr noAynetmx o^x.ifr „CoBCTi:icaji 
3r?forpa4|jiTH**H Nr L 

npcc^pH^hfCE<aiin H- C. N VL H. 3949. cj.bjcmb. B 

EHlirit: .MiifnaapxnmexmaNiKa xoptA 6oAhiUQ^a .vo.f^'a WAOWXat, M.+ \lgJinn^ CTp. 
240-262. 

np<XtCX&X^)fHtie IP paccxAt^fue vc.toBcvecmaa. 3953- rrTpyAW 

MN-Ta iTHarpaifjiflK 11 m. Hr Hr MHE.Ty^oMaicnaji'*. Hob. cep.* t. XVI* iso/t ptp. 

M. r. JIcBiiHa (OTB. pefl.>i T. <|i. HeficuJ k Jl. X. Porwiincoro, M., AH CCCP. 

PaaiiiueB, Ar H. MT&pitHHN^ ti^tLioca^cxt^f rtOA o6ui. peA- h c iipcA- 

Ar H. JlnnaTPsar M..^ racTTOAHTHiaar^ snp. 271—398. 

PaHiKOB, £. E. 1954—1955. Fycexuf 6uP^±^x-jgaAttHfUtrNiicmM do J^apspim fMaTC-' 
pytnnM If HCTopHif TPOAtoiiHOimoft imcH B Poochm). Tt. E 3. M. — Jl., Hi^-bo AH 
CCCP 

pEJiUtlcrKajr. A. lO. 1950. Japaym-Cafi (tlaoMinc^T jcyaoWfHKfl). M., ilCTHXllBT. 

Pot hiickmEI, r. 3. 1940. O cooftmouteitun paj.nfitHtdx p^pemftopog g fiogtdXHtiU 
oSfltxH. tfcCAXdiPt^HtiX tto fiptfdAfMc xyiicfi7aamt.iMfinrmu (^Tpy.iH rocy'ABpCTBCB' 
Horo HHCTHT>Ta IlO MOlTa HM. B. K. EcxTcpcM"', T. Xl|l>. J], 

PorHPlC«H H, r. 3. J 948. Ntmftxa a ianfinixu mtFTK'AAeKmytiAfpii^x dg£(CfmtiA y OHmpi^’- 
tioip^ (uiKMnaHicV II 1 A-B 0 XrcHKPiriKiiiCKoro yiiHUpcHTcni. 

PomiHCifiiA., r. 3. 1953. K Ponpocy a napnou ppSoiiic {nx tbmitx npjymaptiu soaim- 
ti0irt> rVaji.^17 >' ituiuiux oO^Jhxk. VHeiiue aanucKM ilerikHrpajtcxpro ncACKTorHSCCEDro 
HH-Ta HMr A, H. rcpuciia^, t. 28, cip. 129 — 345. 

PorHiiCKHH, r. 3. 1955. BiftcuN^.^ ttxpghox deftnigAbnocmty WA0itrKPo6paiithix 
s^rihxfi, 06 onwra^ -iKaji. II. tl. HaBJioBa. ,.npHpoAa“., J* 2, Mr, Hih-bc AH CCCP. 

PomiiErEMR. 51. Jl. 1933, /'/fl.wa-wtMwJir e ap^ffttn- xcAose^^e^^Kpit j^paxhipu (htjio- 
xeKMe M xpiitHica rreopmt Jl. Boatxa). ,nAiTT]>ononcirH 4 ecKiill sif>'pna.i“, M., 3 r 
PorMUCXHR. 51. 51. 3934. ^uAo.'engj u mpmpwt wp^na ^fJoerKo. BC3, t. 6K 
€Tp, 210-234. 

pQr>tiiC¥HR. 51 r 5l- 1936, Knoitpoey Ci trcpaodHiapau npoufX'CP M&Akf- 

iiitii. ^HTpcHiOAOrirE'NccEiiN mypHO.n”* 4. 

PoiHiiErxifR. 51, 51. 1937, Hmue mxGdxp aiftmntpana. .^AHTpOnPAorHHOcviift 
scypitaa*", >fe 1. 

PorMiiCEMfl,5T.X. 1938. npaoAe.va wpoocxoAtcdexup Hamp (no AaHkUM po- 

6 ot nocjiejziicroiiBAAnaTii.vTiiii). ^.Vctfexn coapchfCHHofl 6 H 0 AorHH“*T. iX, Bun. 1* M 
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Pot hiiCEtin, 946.H.H. MwcAyx&~^faKAait. ^XoDcrcKEmirK^3Tp5w|)HFi", M .,>fir2. 

PorHHCKHA. R. il. 1^. HMhtt mffapuu ffpoucxoxi>eHi^.t M.. Hiji-bo 

K,rTp<aB;ia“. 

PcsrHPlfKliEl, ^Ir 3^8, ntntiOE uPAWfurcKue pnc^. M., Km^fiO nll^iLfia'*. 

P^rHii^KHn, il. JI, ^949. Tt^ppiis MOfiaiicfimpiiiMa a no.ftniefimpiiiMii «f npt>&AeMf 
npou(^xojtedt'ttitJi €O9p^Mc/0f^^i> wAiMcinii u jMr LhTpjF^u MjpcH anTponojionm'^J 
M , HiA-BO MTY. 

PorHiiCKJitt^ Ji. 19^1. OfJffHiJWf ttmpiKbr « 

Hpoucxaj^i^tttrt jfwfjra- H c6dphiikc: npoiiotd3£4teKtK ^ToaeKA m 

UpCBIICC paCdf-TtHMC HC-idBCHCCTBa. M„ A\i CCCP. 

PorHiicEtfA, JI. 1956. HexoniopMe nfk>6AeMbi npoHcX<f3ttt\^Nti?t Hf.litAexa. „CooeT- 
CEan -jTitotfpaitwfl'', M 4. 

pQjTHHCEiin, Ji. /ItaaiH, M. r. 1955. Oorrwu afimpano.w^Hu. M., IIIA-BO MFY. 
PoKOtOBa, H. A. 1953. iftcAtdo^tiieAbCKi»! y uiUMAame. 
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